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PREFACE. 


The  following  Report  has  been  prepared  under  the 
direction  and  at  the  expense  of  the  Smithsonian  Insti- 
tution, from  articles  in  various  Journals  of  Science  and 
the  Arts,  published  during  the  last  few  years,  in  the 
English,  French,  and  German  languages;  and,  among 
these,  we  acknowledge  our  indebtedness  chiefly  to  the 
Chemical  Gazette,  issued  in  London,  and  to  the  excel- 
lent Report  on  Practical  Chemistry,  by  Dr.  Eisner,  of 
Berlin.  We  have  freely  exercised  discrimination  in  the 
selection  of  subjects,  and  have  omitted  much  that  we 
found  on  Applied  Chemistry,  because  novel  views  need 
in  many  cases  further  confirmation  to  render  them  re- 
liable in  practice,  and,  if  presented  too  early  to  the  ar- 
tisan, may  be  productive  of  more  evil  than  good.  We 
have  kept  in  view  the  benefit  of  the  practical  man,  the 
manufacturer  or  maker,  and,  while  we  have  not  avoided 
scientific  terms  when  more  convenient,  we  have  gene- 
rally used  modes  of  description  intelligible  to  every  one. 

American  Patents  relating  to  the  Chemical  Arts 
have  been  generally  omitted,  because  they  are  published 
annually  in  the  Reports  of  the  Patent  Office,  which 
are  widely  distributed  throughout  the  United  States, 
and  therefore  accessible  to  all. 
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Wc  have  confined  ourselves  to  such  foreign  improve- 
ments in  the  Chemical  Arts,  whether  patented  or  not, 
as  we  believed  the  American  artisan  might  avail  him- 
self of,  frequently  offering  critical  remarks  on  them, 
and  sometimes  pointing  out  where  improvements  were 
likely  to  bo  made. 

Wo  trust  that  the  work  will  prove  useful  to  that  por- 
tion of  the  public  more  exclusively  interested  in  the 
art*,  and  not  less  acceptable  to  men  of  science,  as  ex- 
hibiting the  contemporaneous  advancement  of  science 

and  art. 

J.  C.  B.  and  C.  M. 

Philadelphia,  July,  1851. 
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CHEMICAL   TECHNOLOGY. 


CLASSIFICATION  OF  THE  CHEMICAL  ARTS. 

The  arts  are  those  processes  by  which  the  products  of  the 
mineral,  vegetable,  and  animal  kingdoms  are  modified,  in  a 
greater  or  less  degree,  in  order  to  adapt  them  to  the  wants  of 
man.  These  processes  are  based  on  either  mechanical  or 
chemical  principles ;  and  while  in  a  large  proportion  of  them 
mechanics  are  almost  exclusively  employed,  in  an  equally  large 
number  mechanical  operations  are  merely  subservient  to  chemi- 
cal action.  Hence,  a  twofold  division  of  the  arts  is  both 
practicable  and  convenient.  The  former  is  designated  as 
Mechanical  Technology,  or  Practical  Mechanics ;  the  latter, 
Chemical  Technology. 

Among  the  chemical  arts,  many  are  conducted  on  a  large 
scale,  and  are  properly  termed  chemical  manufactures ;  but 
chemical  technology  is  more  comprehensive,  embracing  less 
extended  processes,  and  even  a  few  in  which  chemistry  finds 
a  limited  application.  Thus,  the  making  of  alum  and  glass, 
the  reduction  of  iron  ores,  the  extraction  and  refining  of  sugar, 
are  all  manufactures  conducted  on  a  vast  scale.  On  the  other 
hand,  phosphate  of  soda  and  chrome  yellow  are  made  on  a 
limited  scale ;  small  quantities  of  nickel,  of  tannin,  and  per- 
fuming oils,  are  extracted  and  refined;  and  yet,  as  their 
preparation  is  wholly  governed  by  chemical  principles,  these 
processes  belong  to  chemical  technology.  While  some  writers 
incorrectly  limit  the  subject  to  chemical  manufactures,  others 
confine  it  to  the  first  valuable  products  obtained.     Thus,  while 

the  preparation  of  alum   and   copperas  are  acknowledged 
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chemical  arts  and  manufactures,  their  extensive  application  to 
organic  fibre  to  gire  permanency  to  dyes,  and  the  whole  art 
of  dyeing  and  calico-printing,  would  be  excluded.  This  is 
manifestly  wrong,  if  the  definition  of  the  arts  which  we  have 
giren  be  correct ;  and  we  cannot  exclude  those  arts  of  a  chemi- 
cal nature,  which  more  immediately  flow  from  any  one  branch 
of  manufacture,  especially  when  we  consider  that  such  col- 
lateral arts  are  often  necessary  to  the  economy  of  a  particular 
branch  of  manufacture. 

Emanating  from  chemistry,  chemical  technology  has  been 
usually  treated  as  a  branch  of  that  science,  and  has  been  cor- 
rectly designated  "  applied  chemistry."  Its  recent  expansion, 
however,  by  the  aid  of  chemistry,  allows  of  its  establishment 
as  an  independent  branch  of  knowledge, — a  science,  capable 
of  a  classification,  not  on  the  principles  of  chemical  science, 
but  evolved  from  itself,  by  a  comparison  of  its  subjects  with 
each  other.  The  main  principle  which  should  govern  such 
classification  is  the  object  in  view  or  the  product  to  be  made, 
and,  with  this,  the  secondary  arts  necessarily  or  usually  con- 
nected with  it.  Thus,  the  making  of  soap,  being  an  important 
art,  and  an  extensive  manufacture,  necessarily  includes  the 
extraction  and  purification  of  oils  and  fats,  while  perfumery 
and  chandlery  seem  to  follow  in  its  train  in  a  natural  order. 
The  following  is  an  attempt  at  such  a  classification  of  the 
subjects  in  chemical  technology,  and  is  the  result  of  some 
years'  experience  in  lectures  on  the  chemical  arts,  delivered 
by  the  writer  before  the  Franklin  Institute  of  Philadelphia. 
Doubtless,  it  will  be  found  imperfect,  but  it  is  fair  to  offer  as 
an  apology,  the  difficulty  experienced  by  the  chemist  in  separat- 
ing in  his  mind  the  composition  and  properties  of  bodies  from 
their  connection  as  objects  of  manufacture,  and  in  break- 
ing down  long-cherished  associations  of  purely  chemical 
characteristics. 

Chemical  affinity  may  be  regarded  as  the  force  employed  in 
the  ehemical  arts ;  fuel  and  water,  as  the  principal  agents  used 
to  modify  or  direct  this  force ;  and  the  crude  productions  of 
the  mineral,  vegetable,  and  animal  kingdoms,  as  the  materials 
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subjected  to  action.  The  air  performs  less  important  func- 
tions, as  a  direct  agent ;  but,  in  conjunction  with  fuel,  it  is 
indirectly  an  indispensable  agent,  in  developing  heat  by  the 
union  of  its  oxygen  with  the  carbon  and  hydrogen  of  fuel. 
Fuel  is,  however,  the  true  agent  in  this  case,  practically  con- 
sidered, because  it  can  be  handled,  weighed,  and  measured,  by 
the  artisan,  and  is  indispensable  in  the  reduction  of  metallic 
ores.  We  therefore  regard  fuel  as  the  source  of  heat  in  the 
arts ;  and  since  the  larger  proportion  of  the  more  important 
technical  processes  are  more  or  less  controlled  by  heat,  it  must 
be  viewed  as  the  principal  agent  or  modifier  of  affinity. 
Hence  the  sources  and  management  of  heat  should  be  the 
first  subject  treated  of  in  a  classified  narration  of  technical 
processes.  It  may  be  followed  by  its  application  to  the  warm- 
ing of  buildings,  which,  in  its  manifold  aspects  of  economy, 
convenience,  safety,  and  the  health  of  man,  embraces  the 
forms  of  apparatus  in  which  it  is  employed,  and  the  subject 
of  ventilation. 

More  naturally  connected  with  fuel  than  with  any  other 
department  of  the  arts  are  the  means  of  obtaining  and  of 
extinguishing  fire :  the  preparation  of  those  mixtures  of 
combustibles  with  condensed  forms  of  oxygen,  such  as  gun- 
powder, and  other  projectile  and  destructive  agents,  together 
with  their  allied  compositions  for  ornamental  displays  of  fire. 
These  may  be  embraced  under  the  term  Pyrotechny. 

The  whole  of  the  first  subject,  included  under  the  term 
Calorics,  admits  of  the  three  subdivisions  or  groups :  Fuel  and 
Furnaces,  Warming  and  Ventilation,  and  Pyrotechny. 

One  of  the  simpler  applications  of  heat  to  modify  mineral  sub- 
stances, is  the  fusion  of  sand  and  alkali  to  glass,  which  is  highly 
plastic  when  sufficiently  heated,  and  in  that  state  receives  the 
form  which  it  retains  on  cooling.  Another  application  is  to  the 
semi-fusion  or  baking  of  clay-ware,  which,  having  been  previ- 
ously plastic  by  admixture  with  water,  and  having  then  received 
its  form,  is  heated  to  a  point  below  perfect  fusion  to  give  that 
form  permanence.  Allied  to  these  is  another  plastic  art :  the 
making  and  use  of  cements  and  mortars,  including  plaster- 
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catting,  and  making  artificial  stone.  All  these  are  embraced 
under  the  general  term  of  Plastic*  ;  of  which  glass-making  is 
Pyroplastics ;  cements,  Hydroplastics ;  while  the  art  of  potting 
partakes  of  the  character  of  each. 

Another  important  but  more  complex  application  of  fire  is 
to  Metallurgy,  wherein  fuel  is  both  the  source  of  heat  and  the 
chief  means  of  reducing  ores  to  the  metallic  state.  It  will 
be  observed,  that,  while  the  fluxing  of  ores  naturally  connects 
metallurgy  with  the  pyroplastic  arts  of  glass  and  pottery,  the 
construction  of  furnaces  and  moulds  indicates  its  dependence 
upon  hydroplastics.  Modern  chemistry  has  enriched  me- 
tallurgy with  a  new  department,  Galvanoplastics,  and  with  a 
variety  of  processes  in  which  the  metallurgic  treatment  of 
ores  is  effected  by  solutions.  We  may,  therefore,  conveniently 
divide  the  subject  into  Pyrometallurgy  and  Hydrometallurgy. 
For  the  present,  it  is  proper  to  regard  Photography  as  a  branch 
of  the  latter,  with  which  it  stands  in  intimate  connection. 

Metallurgy  and  plastics,  having  each  their  branches,  in 
which  aqueous  action  plays  a  conspicuous  part,  are  thus  na- 
turally linked  with  a  long  series  of  arts  in  which  water  is  the 
prime  agent  in  modifying  and  directing  the  force,  affinity ; 
and  the  connection  is  still  further  established  by  the  fact,  that 
the  substances  acted  on  are  mostly  confined  to  those  of  the 
preceding  classes,  alkali,  earth,  and  metal.  The  arts  in  the 
present  class,  having  for  their  chief  object  the  preparation  of 
simple  chemical  compounds,  acid,  oxide,  and  salt,  and  being 
conducted  on  purely  chemical  principles,  have  received  the 
general  term  of  Chemics.  Water  is  the  medium  of  action, 
the  solvent  for  acid  and  alkali,  in  which  they  exert  their  power- 
ful and  contrary  effects ;  the  solvent  for  salts,  in  which  they 
are  decomposed  and  resolved  into  new  and  useful  compounds. 
The  manufacture  of  sulphuric  acid,  usually  regarded  as  the 
keystone  of  the  more  purely  chemical  arts,  and  its  use  in 
transforming  common  salt  into  the  alkali  soda,  introduces  a 
series  of  various  connected  and  derivative  arts,  conducted  on 
a  large  scale,  whose  elements  are  to  be  found  in  plastics,  and 
which  may  constitute  a  convenient  division  of  chemics,  called 
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Salines,  or  the  saline  arts.  While  we  have  seen  the  arts  of 
the  preceding  class  extract  the  metals  from  their  ores,  the 
next  division  of  chemics  subjects  them  to  such  treatment  in 
solution,  as  to  convert  them  into  many  useful  compounds,  such 
as  pigments,  salts  employed  in  dying  tissues,  &c.  This  group 
contitutes  the  Metallosalines.  The  making  of  fine  chemicals 
and  pharmaceutic  preparations  is  connected  intimately  with 
the  preceding  saline  arts,  being  conducted  in  a  similar  manner, 
but  on  a  smaller  scale,  and  with  greater  nicety ;  it  also  de- 
pends chiefly  on  the  products  of  those  arts  as  its  means  of 
action,  and  partly  on  them  for  materials  to  be  acted  on.  This 
forms,  therefore,  the  third  group  of  the  chemic  arts. 

It  may  have  been  observed  that  the  arts  of  the  preceding 
classes  are  chiefly  devoted  to  the  preparation  of  tools  whereby 
to  work  upon,  vessels  wherein  to  operate  upon,  or  materials 
wherewith  to  modify  the  various  crude  productions  of  organic 
and  partly  inorganic  nature,  in  order  to  adapt  them  to  the 
manifold  wants  of  man,  whether  to  minister  to  his  comfort  or 
luxury.  Clothing,  food,  and  the  comforts  of  life  are  there- 
fore mainly  embraced  by  the  following  technical  processes. 
The  most  extended  application  of  the  chemical  products  de- 
rived from  the  preceding  class,  is  to  the  ornamenting  and 
modification  of  tissues,  which  embraces  the  beautiful  and 
varied  arts  of  dyeing  and  calico-printing,  or  ornamenting 
Textile  fabrics.  With  these  are  linked  the  kindred  arts  of 
making  Sheet-fabrics,  paper,  leather,  &c,  as  well  as  working 
in  caoutchouc  and  gutta  percha.  To  modify  and  ornament 
fibrous,  sheet,  and  solid  tissues,  varnishes  and  cements  are  em- 
ployed, and  are  classed  under  the  general  term  Adhesives. 
The  principal  subjects  of  this  class  being  the  ornamenting  of 
woven  fabrics,  it  has  received  the  name  Oalistics,  (xoxo*,  and 
lotoi,  loom.) 

The  use  of  soap  for  general  purposes  of  cleansing,  and 

chiefly  of  cleansing  textile  fabrics,  follows  the  preceding  in  a 

natural  sequence,  and  serves  to  group  a  series  of  arts,  rather 

allied  by  unity  of  material  on  which  they  operate  than  by  unity 

of  object  in  view.     They  include  the  extraction  and  purifica- 
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flaence  of  mineral  and  organic  manures  on  the  special  products 
of  plants,  and  of  various  conditions  on  the  products  of  ani- 
mals ;  and  the  examination  of  the  ashes  of  organized  bodies, 
with  a  view  of  supplying  such  as  may  be  required  for  obtain- 
ing special  products.  These  subjects  are  most  conveniently 
grouped  in  this  manner  at  the  present  time ;  but  as  the  art 
becomes  more  fully  developed,  the  very  different  nature  of 
plants  and  animals,  and  the  different  influences  exerted  upon 
each  domain  of  organic  life,  will  cause  their  separation. 

The  following  is  a  tabular  view  of  the  arts,  classified  in  ac- 
cordance with  the  principles  above  laid  down. 

James  G.  Booth. 

Philadelphia,  17  th  March,  1851. 
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2.  Warming  and 

tiUti/m. 

3.  Pyroteehny. 


1.  Pyroplasties. 

2.  Pottery. 

3.  Hydroplastic*. 

.  ■  1.  PyromeUlluriry. 
2.  Hylrometalluxgy. 

I.Saline*. 

2.  Metallosaline*. 

3.  Pharmaceutics, 

1.  Textile  fabrics. 

2.  Sheet  fabrics. 

3.  Adhesive*. 

1.  Oils  and  Fats. 

2.  Saponification. 

3.  Illumination. 


1.  Pari  ne,  Ac. 

2.  Fermentation. 

3.  Culinary  arte. 

1.  Physiology. 

2.  Manures. 

3.  Products. 


/  Coal,  wood,  coke,  Ac 

(  Reverberatory,  blast  furnaces,  Ac 

Stove*,  not  air,  steam,  water. 
Matcnca,  gunpowder,  fireworks. 

Gla«a9  enamel. 

Brick,  earthenware,  porcelain. 


Reduction*  of  ores  by  fire. 
GalYanz/plasties,  photography. 


Oil  of  ritriol,  soda,  nitre,  si 
Metallic  salts,  pigments. 
Inorganic,  organic. 


Bleaching,  dyeing,  calico-printing. 
Paper,    leather,  caoutchouc,    gutta 

percha. 
Resin,  Tarnish,  glne. 

Extraction  and  fining,  Ac. 
Soap,  essences,  perfumery. 
Chandlery,  gas,  burning  fluids,  lamps, 
jets. 

Starch,  flour,  tngar. 
Alcohol,  wine,  beer,  rinegar. 
Preparation  and  preservation  of  food. 

Plants  and  animals,  ashes. 
Putrefaction,  mineral  manures. 
Milk,  fat,  bone,  horn. 


I.  CALORICS. 

This  general  division  of  the  chemical  arts  receives  con- 
sideration from  its  principal  subject,  fuel,  being  the  more 
important  of  the  two  chief  agents  employed  in  these  arts  to 
modify  affinity,  to  break  up  existing,  or  to  form  new  combina- 
tions. We  cannot  conveniently  divide  the  arts  according  as 
they  are  acted  upon  by  fuel  or  water,  for  these  two  prime  agents 
are  often  employed  simultaneously  in  a  single  process.  While, 
therefore,  the  first  classes  of  the  arts  are  chiefly  controlled  by 
the  action  of  heat,  they  are  not  exclusively  so ;  and,  again, 
those  which  follow,  although  depending  mainly  on  solution, 
are  likewise  more  or  less  influenced  by  temperature. 

1.  Fuel  and  Furnaces. 

The  various  kinds  of  fuel  employed  in  the  arts  may  be  most 
conveniently  divided  into  two  groups  :  those  consisting  chiefly 
of  carbon,  which  burn  without  flame,  and  those  containing  both 
carbon  and  hydrogen,  which  burn  with  flame.  The  division 
is  convenient,  since  flaming  fuel  is  better  adapted  to  certain 
arts,  and  flameless  fuel  to  others ;  and  in  any  particular  art 
requiring  one  of  these  species,  it  is  rarely  a  matter  of  moment 
which  one  of  them  is  employed,  the  selection  being  usually 
one  of  economy  or  convenience.  The  following  are  the  varie- 
ties of  fuel : 

Flameless.  Flaming. 

Anthracite,  Bituminous  coal, 

Coke,  Wood, 

Charcoal.  Rosin  and  Gas. 

To  each  of  these  may  be  added  artificial  fuels,  which  may  be 
made  to  burn  either  with  or  without  flame. 

The  furnaces  employed  in  the  arts  are  the  boiler  furnace, 
or  that  employed  to  generate  steam  in  a  boiler,  in  which, 
flaming  fuel  being  generally  used,  the  fire  is  maintained  by  a 
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simple  draft  of  air ;  the  kiln,  as  the  lime  and  brick  kilns,  to 
which  flaming  fuel  is  best  adapted,  and  where  the  body  to  be 
heated  may  or  may  not  be  brought  in  contact  with  the  fuel ; 
the  crucible  furnace,  in  which  a  crucible  containing  the  body 
to  be  melted  or  acted  on  is  either  surrounded  by  and  in  con- 
tact with  flameless  fuel,  or  in  the  glass  and  pottery  furnaces, 
being  at  a  distance  from  the  fire,  is  heated  by  flame  alone ; 
the  reverberatory  furnace,  in  which  the  substance  to  be  acted 
on  is  placed  on  a  hearth  and  the  flame  from  the  fire  place  is 
deflected  upon  it  by  the  low  arched  cover  of  the  furnace ;  the 
blast  furnace,  in  which  the  fuel,  metallic  ore,  and  flux  being 
mingled  in  an  upright  shaft,  an  intense  heat  is  obtained  by 
forcing  in  a  large  amount  of  air  by  bellows  driven  by  ma- 
chinery. Although  these  are  in  general  the  different  kinds 
of  furnaces  employed,  yet  their  forms  are  constantly  subject 
to  variation,  according  to  the  special  object  in  view  and  ac- 
cording to  the  theoretical  notions  of  the  manufacturer.  Thus, 
when  anthracite  is  used  to  generate  steam,  it  is  usual  to  drive 
a  larger  amount  of  air  upon  it  by  a  fan-blast  than  could  be 
supplied  by  a  simple  draft.  Since  the  employment  of  anthra- 
cite in  the  iron  blast-furnace,  it  has  been  found  more  advan- 
tageous to  give  greater  width  to  the  boshes. 

Pungernite. — This  new  combustible,  found  by  Bulganne 
in  the  Silurian  formation  of  Russia,  burns  freely,  but  yields 
less  carburetted  hydrogen  and  heat  than  coal.  Petzold's 
analysis  (Athenaeum,  1850)  gives : 

Organic  matter 65.5 

Silica 18.6 

Ox.  iron  and  alumina 2.8 

Carbonate  of  lime 17.0 

Carbonate  of  magnesia 0.2 

Water 1.2 

99.8 
Coal. — For  a  full  view  of  the  statistics  of  coal,  we  refer  to  the 
excellent  work  of  Mr.  Richard  C.  Taylor,  who  points  out  the 
various  deposits  of  this  mineral  on  the  surface  of  the  globe. 
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and,  as  far  as  practicable,  their  extent  and  value.  For  the 
evaporative  power  of  coal,  consult  the  papers  of  Dr.  Fyfe, 
in  the  Philosophical  Magazine,  and  the  extended  observations 
on  American  coals  by  Prof.  W.  E.  Johnson,  printed  by  order 
of  Congress. 

For  full  analyses  of  a  large  number  (47)  of  coals,  anthra- 
cite, bituminous,  and  brown  coals,  as  well  of  turfs  and  a  few 
woods,  we  refer  to  the  An.  Rep.  of  Liebig,  Kopp,  &c,  p.  350, 
1847-8.  The  same  work,  p.  353,  gives  the  results  of  practical 
experiments,  together  with  analyses  of  many  English  coals  (30), 
conducted  under  the  direction  of  De  la  Beche  and  Playfair. 
They  determined,  1.  The  practical  evaporative  power,  %  the 
number  of  pounds  of  water  at  212°  converted  into  steam  by 
lfl>  fuel.  The  average  was  8.695ft>  water  evaporated,  the 
range  being  from  7  to  10.  2.  The  practical  value  after  de- 
ducting the  coal  left  in  the  ash.  3.  The  evaporative  power 
calculated  from  the  reduction  of  litharge  by  Berthier's  pro- 
cess. 4.  Weight  of  the  fuel  per  cubic  foot  of  stowage,  from 
direct  measurement.  5.  Ditto,  calculated  from  specific  gra- 
vity. 6.  Percentage  loss  by  attrition.  7.  Evaporative  power, 
calculated  from  2  and  4.  We  refer  for  these  details  to  the 
paper  in  the  Mechan.  Mag.  1849. 

Vaux's  analyses  of  Engl.  Coals,  see  in  Journ.  Fr.  Inst.  (3) 
xvii.  197. 

Whoever  witnesses  the  enormous  amount  of  fine  coal  thrown 
in  heaps  near  the  anthracite  mines,  regarded  as  valueless  and 
allowed  to  be  washed  away  by  streams,  must  have  regretted 
the  waste  of  a  quantity  of  fuel  which  will  never  be  recovered. 
Many  patents  have  been  issued  in  England  with  the  view  of 
saving  fine  culm,  by  mixing  it  with  adhesive  combustibles,  such 
as  coal,  tar,  &c,  and  pressing  it  into  blocks.  A  late  patent 
proposes  mixing  dried  and  ground  spent  tan  with  rosin-oil, 
or  melted  rosin,  and  compressing  into  blocks.  (Lond.  Journ. 
Sept.  1850.)  Another  patent  (L.  J.  Oct.  1850)  uses,  also, 
refuse  tan  and  peat  with  coal-tar,  &c.  But  all  these  pro- 
cesses would  seem  to  be  ineffectual  at  our  anthracite  mines, 
because  not  sufficiently  economical  in  comparison  with  the 
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price  of  coal.  It  is  to  be  hoped  that  a  process  will  jet  be 
devised,  by  which  the  fine  dost  and  waste  may  be  rendered 
equal  in  value  to  the  pure  anthracite,  or  even  superior  to  it 
for  some  purposes  where  more  flame  is  required. 

The  use  of  plaster  and  other  like  cements,  to  unite  fine  coal 
into  block  or  masses  for  fuel,  as  proposed  by  Hollands  and 
Whittaker,  (Lond.  Journ.  p.  39,  1849,)  is  objectionable,  since 
it  does  not  "  add  fuel  to  the  fire,"  but  10  per  cent,  ashes,  in 
addition  to  the  larger  amount  of  ash  usually  in  fine  culm. 

Reverberator*/  Furnace. — The  air  is  often  admitted  to  the 
sides,  &c.  of  a  reverberatory,  by  leaving  interstices  for  it  to 
enter.  Portions  of  melted  matter  dropping  down,  often  choke 
these  interstices ;  to  prevent  which,  A.  Dalton  proposes  making 
the  upper  part  project  over  the  openings.  (Lond.  Journ. 
xxxvii.  Aug.) 

Portable  Blast  Furnace. — Barron  Brothers*  blast  furnaces 
require  special  notice,  on  account  of  the  economy  of  time  and 
fuel  which  their  use  exhibits,  although  the  peculiar  method  of 
using  the  blast  claimed  for  them  has  hitherto  been  applied 
only  to  small  portable  furnaces,  used  by  jewellers,  brass- 
founders,  &c.  This  peculiarity  consists  in  having  the  twyers 
of  much  larger  dimensions  than  usual,  and  fitted  with  a  straight 
pipe  projecting  some  inches  from  the  outside  of  the  furnace, 
the  size  and  projection  proportioned  to  the  size  of  the  furnace. 
The  blast,  of  moderate  tension,  issues  from  a  nozzle  a  little 
less  than  the  diameter  of  the  pipe,  into  which  it  does  not  enter, 
but  terminates  just  outside  of  it.  The  blast  being  urged,  en- 
ters the  pipe,  and  drawing  in  with  it  a  body  of  surrounding 
air,  with  which  it  becomes  mingled  by  the  length  of  the  pipe, 
enters  the  furnace  as  a  broad  current  of  air.  The  peculiar 
effect  of  the  arrangement  is  shown  by  taking  out  the  pipe, 
passing  the  nozzle  into  the  twyer  as  in  ordinary  furnaces,  and 
closing  the  twyer  around  it  with  clay.  When  thus  circum- 
stanced, there  will  not  be  melted  more  than  from  one-half  to 
one-fourth  of  metal  in  a  crucible  put  in  the  furnace,  as  will 
be  melted  when  arranged  as  above  described.  The  small 
portable  blast  furnaces  are  of  four  different  sizes,  adapted  to 
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smaller  or  larger  operations,  whereby,  as  well  as  on  account 
of  the  form  of  the  furnace  and  the  mode  of  blast,  great 
economy  of  fuel  is  attained.  They  are  accompanied  by  a 
table  with  cast-iron  top,  beneath  which  is  a  bellows  worked  by 
the  foot,  and  through  which  three  jets  rise  which  can  be 
adapted  to  the  twyers  of  any  of  the  furnaces.  We  give  this 
detailed  description,  because  our  practical  acquaintance  with 
them  in  the  operations  of  the  laboratory  enables  us  to  give  a 
most  favourable  opinion  of  their  excellence ;  and,  having  seen 
them  in  operation  in  the  hands  of  practical  melters,  for  fusing, 
soldering,  &c,  we  can  speak  of  their  general  practical  value 
in  the  arts.  The  enterprising  originators  of  these  furnaces 
are  about  applying  the  same  principles  to  larger  cupola  fur- 
naces for  melting  iron,  and  to  other  furnaces,  large  and  small, 
for  various  metallurgic  operations.  They  are  made  by  Barron 
Brothers,  No.  6  Piatt  street,  New  York. 

2.  Warming  and  Ventilation. 

Little  has  been  added  to  our  stock  of  knowledge  on  these 
subjects  during  the  last  few  years ;  but,  if  we  were  to  apply 
what  we  already  know,  doubtless  general  health  would  be 
greatly  benefited.  Our  public  places  of  assemblage  and  our 
dwellings  are  heated  to  a  tropical  temperature,  by  air,  the 
dust  of  which  has  been  subjected  to  dry  distillation  by  passing 
over  a  red-hot  iron  surface,  and  produced  fumes  of  empyreu- 
matic  oils  and  tarry  matters,  which  we  endeavour  most  se- 
dulously to  prevent  escaping,  by  barring  up  all  avenues  and 
chinks  communicating  with  the  external  air,  except  those 
accidentally  produced.  In  ventilation,  there  is  still  less  at- 
tempted. It  may  be  that  masons  and  carpenters  design  to 
leave  behind  them,  when  their  work  is  completed,  a  generally 
diffused  system  of  ventilation,  by  half-filling  the  places  in 
walls  with  mortar,  and  putting  in  green  wood,  which  shrinks 
and  cracks  in  every  direction ;  but  it  is  hardly  necessary  to  say 
that  this  fanciful  kind  of  ventilation  is  not  based  on  very  sound 
principles.  It  is  sad  to  reflect  on  the  badly  heated  and  not 
ventilated  school-rooms  in  the  now  widely  diffused  public- 
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school  system,  where  some  hundred  thousand  children  in  the 
United  States,  breathing  a  pestilential  air,  are  shrivelled  by  a 
parching  heat,  and  doubtless  lay  the  foundation  of  life-shorten- 
ing diseases.  The  remedy  should  be  applied  by  the  architects ; 
but,  since  few  of  them  have  properly  attended  to  this  subject, 
those  who  engage  their  services  should  oblige  them  to  defend 
us  from  internal  inclemency  of  the  weather  by  suitable  ar- 
rangements for  heating  and  ventilation,  as  well  as  from  exter- 
nal inclemency,  in  the  buildings  they  construct.  Beside  the 
essays  of  Reid  on  warming  and  ventilation,  there  is  a  small 
work  in  Weale's  Rudimentary  Series,  published  in  1850,  which 
may  be  consulted.  On  the  warming  and  ventilation  of  the 
Lunatic  Asylum,  Philadelphia,  see  Journ.  Fr.  Inst.  (3)  xix.  270. 

3.  Pyrotechny. 

The  discovery  of  the  properties  of  gun-cotton  has  led  to  an 
attempt  to  find  other  compositions  to  replace  gunpowder,  one 
of  which  we  notice. 

A  new  Gunpowder. — Augendre  has  found  that  a  mixture 
of  1  part  yellow  prussiate  of  potash,  1  part  white  sugar,  and  2 
parts  chlorate  of  potassa,  when  separately  reduced  to  a  fine 
powder,  and  then  mixed  by  hand  in  a  wooden  mortar,  or  larger 
quantities,  moistened  with  2  or  3  per  cent,  water,  and  mixed  in 
a  bronze  mortar  with  a  wooden  pestle,  and  then  granulated 
and  dried  in  the  usual  way,  will  give  a  gunpowder  which  is 
readily  fired  by  contact  with  an  incandescent  or  lighted  body. 
The  mixed  powders  will  act  well  without  granulation.  Its 
advantages  are,  that  it  is  formed  of  substances  of  uniform 
composition,  which  are  unalterable  by  dry  or  moist  air ;  the 
powders  may  be  kept  separate,  and  mixed  when  wanted,  and 
the  mere  mixture  acting  like  the  granulated  powder ;  the  force 
is  greater  than  that  of  common  gunpowder.  Its  disadvantages 
are  that  it  inflames  more  readily  than  gunpowder;  and  it 
oxidizes  iron  barrels  so  much  that  its  use  must  be  confined  to 
bronze  metal. 

Gun-cotton. — According  to  Marx  (Pogg.  An.  lxxviii.)  the 
average  temperature  at  which  gun-cotton  explodes  is  199°,  if 


GUN-COTTON.  23 

suddenly  raised,  although  it  may  explode  at  as  low  as  144°. 
By  gradual  elevation  of  the  temperature,  so  as  not  to  exceed 
five  degrees  per  minute,  the  liability  of  explosion  is  considera- 
bly lessened.  Care  should  be  taken  to  pack  it  in  vessels  which 
will  not  convey  heat  interiorly,  since  metallic  vessels  may  be- 
come heated  to  144°  by  exposure  to  the  sun's  rays. 

Averos  (Comptes  Rendus,  xxiii.)  gives  the  following  as  the 
results  of  his  experiments  on  gun-cotton : 

1.  Equal  parts  of  sulphuric  and  nitric  acids,  and  clean 
cotton. 

2.  Time  of  exposure,  10-15  minutes. 

3.  The  mixture  may  be  used  again. 

4.  The  cotton  should  not  project  above  the  liquid. 

5.  It  should  be  slowly  dried,  and  not  exposed  to  a  heat 
above  212°. 

6.  The  cotton  acquires  more  force  by  impregnation  with 

saltpeter. 

Explosive  paper  is  prepared,  according  to  Pelouze,  by  dipp- 
ing it  for  20  minutes  in  concentrated  nitric  acid,  washing  it 
thoroughly  with  water,  and  drying  it  at  a  gentle  heat.  It 
takes  fire  at  356°,  and  explodes  with  great  violence,  leaving 
no  residue. 

Cotton  has  the  formula  C^H^O^,  and  gun-cotton  CJB16N5 
O^^C^H^  018+5N05.  Hence,  5  eq.  water  (HO)  are  re- 
moved from  cotton  and  replaced  by  5  eq.  nitric  acid ;  or  H5  are 

removed  and  replaced  by  5N04,  thus,  C^  ™q  j8  091. 

1  grm.  gun-cotton  yields  by  explosion  588  cub.  cent,  gas 
(at  32°  and  0.76m  pressure),  which  has  the  following  composi- 
tion by  volume : 

17.03  carbonic  acid. 
47.45  carbonic  oxide. 
20.41  nitric  oxide. 

6.75  nitrogen. 

8.36  carburetted  hydrogen  (CH). 

100.00 
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Charcot — Violette  has  applied  highly  heated  steam  to 
char  wood,  for  the  purpose  of  making  a  superior  charcoal 
adapted  to  the  manufacture  of  common  gunpowder.  The  wood 
being  enclosed  in  a  cylinder,  concentric  within  another  which 
is  heated,  the  steam  from  a  low-pressure  boiler  is  highly  heated 
in  a  tube-coil,  in  the  same  fire  which  heats  the  cylinder,  and 
enters  the  outer  cylinder  at  one  end,  from  which  it  enters  the 
wood  and  expels  the  more  aqueous  and  less  combustible  vo- 
latile portions.  A  black  or  red  coal  is  produced,  according  to 
the  heat  and  length  of  exposure  to  the  steam.  (Lond.  Journ. 
50.  1849,  and  J.  Fr.  Inst.  (3)  xviL  281.) 

Pure  Oxygen. — According  to  Poggendorff,  Chevreul,  and 
Yogel,  the  oxygen  made  from  commercial  chlorate  of  potassa 
always  contains  chlorine  derived  from  some  perchlorate  in  the 
original  salt.  After  repeated  crystallizations  the  chlorate  will 
yield  pure  oxygen.  (Buch.  Rep.  iii.) 

Preventing  and  extinguishing  Combustion. — To  render  com- 
bustible substances  incapable  of  combustion,  at  least  incapable 
of  spreading  fire,  is  evidently  a  desideratum,  and  various  sub- 
stances have  been  proposed  at  different  times  to  effect  this 
result.  In  most  cases  they  have  been  solutions,  which  are 
applied  to  the  surface  of  wood,  &c,  and  penetrate  it  but  a 
short  depth,  or  not  at  all.  Of  these,  silicate  of  potassa  (soluble 
glass)  has  been  most  preferred.  Their  action  is,  however, 
limited  to  the  prevention  of  inflammation  from  sparks  falling 
on  a  surface  thus  prepared.  R.  A.  Smith  (Phil.  Mag.  xxxiv. 
and  Amer.  Journ.  2d  ser.  viii.  118)  proposes  impregnating 
wood,  &c.  with  a  solution  of  sulphate  of  ammonia,  which,  if 
heated,  is  resolved  into  sulphurous  acid,  nitrogen,  &c,  which 
would  tend  to  extinguish  commencing  combustion. 

The  following  composition,  among  others,  has  been  given  for 
extinguishing  fires :  a  mixture  of  1  part  powdered  sulphur,  1 
part  red  ochre,  and  6  parts  copperas,  added  to  the  water  of  a 
fire  engine  is  said,  from  experiment,  to  do  five  times  as  much 
execution  in  extinguishing  fire  as  water  alone ;  it  also  di- 
minishes the  annoyance  of  smoke  and  steam.  It  doubtless 
operates  in  a  large  measure  from  the  evolution  of  sulphurous 
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acid,  but  it  is  probable  that  anhydrous  sulphuric  would  also 
be  evolved. 

Fire  Extinguisher. — Phillips  has  invented  an  apparatus 
(Rep.  Pat.  Inv.  Sept.  1850;  Chemist,  1850,  and  Pharm.  Jour, 
x.)  for  extinguishing  fires  by  gases  incompatible  with  com- 
bustion. It  consists  of  an  iron  cylinder,  2  feet  by  8  inches, 
having  at  its  bottom  a  shallow  chamber  filled  with  water. 
There  is  also  a  smaller  cylinder,  connecting  at  the  side,  and 
enclosing  a  brick  composed  of  nitre,  charcoal  powder,  and  saw- 
dust. In  the  brick  is  a  vial  with  two  compartments, — the 
upper  containing  oil  of  vitriol,  and  the  lower  a  mixture  of 
chlorate  of  potassa  and  sugar.  A  plug  is  fitted  into  the  cover 
of  the  apparatus  in  such  a  position  that  a  sudden  blow  may 
cause  it  to  crush  the  vial  and  thus  ignite  the  contents.  An 
instantaneous  and  forcible  issue  of  carbonic  acid  and  oxide, 
steam  and  nitrogen  follows,  and  this  stream  of  vapor,  directed 
upon  the  blazing  fire,  smothers  and  extinguishes  it. 

Experiments  have  proved  that  this  arrangement  is  not  ef- 
fective in  open  places,  where  the  current  of  air  is  very  strong. 
It  may,  however,  be  serviceable  in  confined  places,  such  as  the 
hold  of  a  vessel. 


n.  PLASTICS. 


1.  Vitrification,  ok  Glass-making. 

We  offer  a  few  points  in  relation  to  glass,  plain  and  colored, 
and  introduce,  also,  the  subject  of  gems,  as  most  allied  to 
glass. 

Bohemian  Glass. — The  glass  of  which  combustion  tubes  are 
made  has  been  examined  by  Ronney,  and  found  to  consist  of : 

Silicic  acid 73.13 

Lime 10.43 

Alumina 0.30 

Sesquioxide  of  iron 0.13 

Magnesia 0.26 

Protoxide  of  manganese 0.46 

Soda 3.07 

Potassa 11.49 

99.27 

Optical  Glass. — Maes  and  Cl&nandot  (Comtes  Bendus,1849), 
having  studied  the  influence  of  borax  in  the  manufacture  of 
glass,  have  announced  that  the  borosilicates  of  potassa,  with 
lime,  soda,  or  zinc,  are  eminently  suited  for  optical  purposes, 
owing  to  their  remarkable  hardness  and  transparency. 

Colored  Glass. — See  an  excellent  essay  by  Bontemps,  on  the 
substances  used  for  colored  glass,  in  the  Phil.  Mag.  (3  ser.) 
xxxv.  439. 

Aventurine  Glass. — Wohler  and  others  analyzed  this  glass, 
which  comes  from  Venice ;  but  Fremy  and  Cl&nandot  have 
lately  imitated  it.  (Gomptes  Rendus,  Flvrier,  1846.)  They 
heated  a  mixture  of  300  pts.  powdered  crystal  glass  (glass 
with  a  less  portion  of  lead  than  flint-glass),  40  pts.  suboxide 
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of  copper,  and  80  pts.  iron  scales  (smithy  slack),  for  12  hours, 
and  suffered  the  fused  mass  to  cool  slowly.  The  oxide  of  cop- 
per is  reduced  by  the  iron,  which  latter  forms  a  silicate  that 
scarcely  tinges  the  glass,  while  the  minute  crystals  of  metallic 
copper,  suspended  in  the  glass,  impart  to  it  its  peculiar  ap- 
pearance. 

Hsematinone  is  the  name  of  a  beautiful,  red,  opake  glass, 
employed  by  the  ancients  in  mosaics.  Analysis  showing  its 
coloring  matter  to  be  copper,  Pettenkofer  asserts  that  he  has 
succeeded  in  producing  it,  and  that  it  can  be  made  in  quantity. 
A  similar  glass  is  not  unfrequently  obtained  in  testing  copper 
with  borax  by  the  blowpipe. 

Ruby-glass. — H.  Rose  has  examined  gold-glass  and  gives 
the  following  views  on  it.  (Verhandl.  d.  Berl.  Acad,  and 
Journ.  f.  Pract.  Chem.  xliii.  75.)  When  colorless  gold-glass  is 
gently  ignited,  it  become  ruby-red,  still  retaining  its  trans- 
parency, whether  heated  in  oxygen  or  carbonic  acid.  The  red 
glass  fuses  in  the  flame  of  the  hydroxygen  blowpipe  to  color- 
less drops,  which  do  not  redden  again  by  heat.  Splittberger 
thinks  that  the  colorless  glass  contains  peroxide  of  gold,  and 
that  this  is  reduced  to  protoxide,  which  precipitates  and  colors 
the  glass  red.  Rose  holds  that  the  peroxide  is  not  contained 
in  the  glass,  because  it  is  a  very  feeble  base,  if  a  base  at  all, 
and  because  the  reddening  may  occur  in  oxygen.  But  as  the 
protoxide  is  a  base,  forming  salts,  some  of  which  are  quite  fixed 
at  a  high  temperature,  (as  the  purple  of  Gassius,  which  Ber- 
zelius  regarded  as  stannate  of  protoxide  of  tin  and  protoxide 
of  gold,)  Rose  assumes  a  protosilicate  of  gold  in  the  colorless 
glass,  from  which  heat  precipitates  the  protoxide  and  gives 
the  red  color.  He  compares  it  to  glass  colored  red.by  sub- 
oxide of  copper,  which  is  colorless  after  fusion  and  becomes 
red  by  reheating,  and  that  this  change  takes  place  even  when 
the  colorless  copper-glass  is  covered  on  both  sides  by  common 
flint-glass.  He  further  supports  his  view  by  the  similar  atomic 
composition  of  suboxides  of  copper  and  gold.  The  brownish 
color  of  gold-glass,  too  highly  heated,  he  refers  to  a  reduction 
of  oxide  of  gold  to  the  metallic  state. 
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Vy  &«.<«£  Jourau  £  Prassu  Cmol.  ann>  45-? ..  cunsisi  of 
$*«&  «cica,  >S  y&ae  vf  ^wc.  «nc  *-2  posasa  ana  soda.  veL 
twe**  v£  .jtvu  ttbd  ]i«za  Titer  are  "dwireftire  similar  10 
po*&t    '/r  suit***,  ***i  ra&fic:  much  IdBmnrj  arid  refracdraL. 

ArUfxnol  G*m** — Tv  sake  g«an&.  Eittiimen  rralk  himself 
vf  ii*  tw.v  pryperoiee  rf  Voratne  Mad.  of  &Burrmg  raesaliic 
'/tide*  by  fat***,  wi  T\ua£&cm£  a?  a  lather  Leu.  Hk  pri- 
est** re***ii>x>iU*  t&#  tft&ixuuii  of  gunetsDoes  in  viler  and  the 
**r*j^f*u</fc  v£  t&t?  water  to  obtain  crystals.  Harmg  made 
a  ujixxwk  *A  a^uui&a  *i*d  magnesia,  in  the  wane  proportion  as 
\h#y  e*i*t  itt  ?pi*#U,  aikd  added  J— 1  per  cent.  bichromate  of 
poi*»h,  he  added  W  2  pts.  of  this  mixture  1  pt.  fused  boracic 
acid,  and  exposed  it  in  platinum  resting  in  porcelain  to  tie 
heat  of  the  porcelain  furnace  of  Serres.  The  product  con- 
tailed  cavities  lined  with  minute,  rose-red,  octahedral  crystals, 
harder  than  quart*  and  infusible  before  the  blowpipe.  They 
had  ail  the  characters  of  ruby.  The  constituents  of  emerald, 
treated  in  tke  mume  way,  yielded  small  hexagonal  crystals, 
harder  thai*  qturtz,  and  therefore  agreeing  with  true  emerald. 

Qrindiruj  and  Outting. — For  &  foil  account  of  the  emery 
localities  of  Asia  Minor,  see  J.  L.  Smith,  in  Amer.  Journ.  2d 
*er.  x,  3£4,  Jto.,  and  in  LoncL  Jonrn*  Oct  1850. 

Diamond  Carbon.—  For  an  account  of  this  carious  sub- 
stance, see  Journ.  Fr.  Inst.  (3)  xvii.  47. 

CW,— According  to  J.  Nasmyth  (Ch.  Gas.  tL),  common 
coke  possesses  the  property«of  cutting  glass  in  as  clean  and 
perfect  a  manner  as  the  diamond. 

Akhmring.— Glass  vessels  may  be  beautifully  ornamented  by 
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coating  one  surface  (the  inner,  if  hollow)  with  a  silvering 
liquid  (see  Hydrometallurgy),  and  then  cutting  or  otherwise 
ornamenting  the  outer  surface.  (Thomson  and  Varnish,  in 
Lond.  Journ.  xxxvii.  Aug.) 

2.  Semivitrification, 

Or  the  making  of  brick,  earthen-ware,  stone-ware,  fine 
pottery,  and  porcelain.  The  basis  of  these  arts  is  clay,  which 
is  often  unmixed  for  brick ;  consists  of  finer  and  coarser  clays 
for  earthen-ware ;  of  still  better  for  stone-ware ;  of  the  best 
clays,  quartz,  and  feldspar,  for  fine  pottery  and  porcelain. 
The  materials  for  all  these  wares,  except  brick,  are  ground 
fine,  made  into  a  slip  with  water,  partially  dried  to  a  plastic 
state,  in  which  state  they  are  formed,  by  pressing,  throwing 
and  moulding,  into  the  endless  varieties  of  forms  which  we 
daily  witness.  A  glaze  is  given  to  the  surface  by  covering  it 
with  red  lead,  for  common  ware ;  with  a  fusible  flux  or  glass 
containing  lead,  for  the  better  wares ;  and  with  a  glaze  chiefly 
composed  of  feldspar,  for  porcelain.  A  very  high  heat  is 
given  to  common  earthen-ware,  and  a  much  higher  to  por- 
celain, sufficient  to  cause  the  ware  to  undergo  incipient  fusion. 
The  subject  presents  a  wide  field  for  improvement  by  the 
application  of  chemical  principles,  although  at  the  present 
time  we  need  more  of  sound  practice  in  the  United  States, 
especially  in  the  finer  kinds  of  clay-ware.  Our  common  and 
fire  bricks,  and  common  earthen-ware  and  stone-ware,  are  al- 
ready of  excellent  quality,  and  our  black-lead  crucibles  are 
superior  to  the  German,  the  best  being  made  at  Taunton, 
Mass.,  and  Jersey  City,  opposite  New  York.  We  employ 
pots  from  both  establishments  at  the  United  States  Mint,  and 
melt  in  them  about  2500  oz.  gold  at  once.  Although  the 
quality  is  not  uniform,  they  are  generally  excellent. 

Some  attempts  have  been  made  to  produce  fine  pottery 

(Faience,  Liverpool-ware),  but  feW  have  met  with  success :  and 

among  the  latter  we  may  mention  the  Pottery  Company  at 

Jersey  City,  and  the  Spring  Garden  Pottery,  Philadelphia. 
o2 
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Porcelain  was  made  at  Jersey  City  in  1816,  and  a  successful 
establishment  was  conducted  at  Philadelphia  for  some  year?, 
but  closed  in  1836.  Stone-ware  of  good  quality  is  made  in 
many  places,  especially  in  New  York,  Philadelphia,  and  Bal- 
timore, but  it  is  not  yet  equal  in  quality  to  the  Lambeth- ware 
of  London.  We  believe  the  location  is  yet  to  be  four..  I, 
where  mauy  potteries  can  gain  a  permanent  foothold ;  the 
first  essential  being  bituminous  coal ;  the  next,  good  clays  in 
some  abundance ;  and  the  third,  facility  of  communication  by 
water  or  railroad.  The  finer  qualites  of  clay  and  feldspar 
will  bear  transportation,  and  may  even  be  obtained  on  our 
seaboard,  from  Devonshire,  &c,  England,  at  about  the  same 
cost  as  they  are  in  the  Staffordshire  potteries.  The  most 
likely  position  for  a  potting  district  is  in  western  Pennsylvania, 
or  on  a  few  points  on  the  Ohio  or  Missouri  rivers,  where  the 
first  and  greatest  essential,  fuel,  is  abundant. 

There  are  few  novel  points  of  interest  in  these  arts,  which 
we  present  below.  The  general  principles  of  painting  and 
staining  glass  and  clay-ware  are  so  similar  that  they  may  be 
treated  together,  although  we  have  separated  them  for  con- 
venience* 

Fire-clay  from  fusible  cfay.— Gaffard  gives  the  following 
method  of  effecting  this  result.  (L'Institut,  No.  594,  p.  175 ; 
Berz.  Jahresb.  1846,  293.)  A  good  quality  of  clay,  but  not 
fire-clay,  is  mixed  to  a  paste  with  muriatic  acid,  and,  after 
some  time,  heated  to  boiling.  The  acid  is  run  off,  and  the 
clay  fully  washed  and  dried.  Clay,  thus  treated,  was  made 
into  crucibles,  in  which  bar-iron  was  fused,  without  their  be- 
coming softened  by  the  heat.  The  acid  simply  extracts  a 
large  proportion  of  those  bases  (lime,  iron,  &c.)  which  tend 
to  flux  the  principal  part  of  clay,  the  silica  and  alumina;  but 
the  question  of  economy  will  influence  the  use  of  this  remedy 
for  the  fusibility  of  clay,  and  it  is  doubtful  whether  the  pro- 
cess will  be  adopted  by  manufacturers. 

Porcelain. — An  interesting  series  of  experiments  has  been 
made  by  Dr.  WKchter  in  Berlin,  in  which  he  ignited  various 
mixtures  of  feldspar  and  kaolin,  and,  in  connection  with  Dr. 
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Oschatz,  examined  the  products  microscopically.  The  result 
was  a  refutation  of  the  usually  received  opinion  that  porcelain 
is  a  mere  mixture  of  fused  feldspar  and  unaltered  kaolin,  the 
latter  of  which  is  the  cause  of  its  opacity ;  for  it  was  shown 
that  it  consists  of  a  glassy  mass,  filled  with  an  infinite  number 
of  minute  needle-shaped  crystals,  which  produce  the  opacity 
of  porcelain. 

Wilson's  analysis  of  Berlin  porcelain  gave  the  following 
results : 

Silica 71.34 

Alumina 23.76 

Oxide  of  iron 1.74 

Lime 0.57 

Magnesia 0.19 

Potassa 2.00 

99.60 

Gouper  has  published  a  series  of  analyses  of  the  materials 
and  products  of  English  potteries,  in  Phil.  Mag.  (3)  xxxi.  435, 
to  which  we  refer  for  details. 

Yellow  Flux  for  Porcelain  Colors. — Salvetat's  analysis  of 
such  a  flux  from  Sfcvres,  led  him  to  make  a  similar  one  of  the 
following  composition :  88  pts.  gray  flux,  3  J  pts.  oxide  of  zinc, 
7  pts.  hydrated  peroxide  of  iron,  and  1£  pts.  binantimoniate 
of  potassa.  The  zinc  is  prepared  in  the  dry  way,  and  the 
gray  flux  consists  of  22  pts.  sand,  11  pts.  fused  borax,  and  66 
pts.  red-lead.  The  substances  are  finely  powdered,  fused 
twice  and  cast  out  on  an  iron  plate.  It  facilitates  the  fusion 
of  colors  and  gives  them  body  without  altering  their  tone,  as 
it  is  itself  very  pale. 

Aventurtne  Glaze  for  Porcelain. — Wsechter  (Liebig's  An- 
nalen,  1849 ;  Amer.  Journ.  2d  ser.  viii.  440,  and  Ghem.  Gaz. 
1849)  proposes  the  following  enamel  for  porcelain,  in  which 
the  golden  iridescence  is  produced  by  a  crystalline  separation 
of  oxide  of  chromium  from  the  Mown  ferruginous  mass  of  the 
glace: 
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Porcelain  clay  from  Halle,  washed  over  and 

dried 31 

Dry  quartz  sand 43 

Gypsum  14 

Porcelain  cullet 12 

It  is  to  be  mixed  thoroughly  with  300  pts.  of  water,  and 
then  incorporated  successively  with  aqueous  solutions  of 

Bichromate  of  potassa 19 

Protosulphate  of  iron 100 

Acetate  of  lead 47 

Ammonia  is  now  added  until  the  complete  separation  of  the 
iron,  and  the  potassa  and  ammonia  salts  then  removed  by 
washing  and  decantation. 

Med  Pigments  for  Porcelain. — Salvetat,  in  his  elaborate  and 
valuable  paper  (Ann.  de  Chem.  et  de  Phys.  1849)  upon  the 
red  pigments  used  in  porcelain  painting,  gives  analyses  of 
the  celebrated  chromatic  series  known  as  Pannetier's.  The 
shades  which  they  impart  are  said  to  be  unequalled  for  beauty, 
brilliancy,  and  transparency. 

The  series  consists  of  eleven  tints,  as  follows : 

Orange. 

No.  1,  or  Capucin  red. 

No.  2,  or  blood 

No.  3,  or  flesh 

No.  4,  or  carmine 

No.  5,  or  lake 

No.  6,  or  pale  violet  red. 

No.  7,  or  iron 

No.  8,  or  dark 

No.  9,  or  very  dark  violet  red. 

Gray. 

The  flux  is  the  same  for  all,  and  consists  of  silex,  borax,  and 
minium.  The  coloring  matter  of  all  but  the  orange  and  Nos. 
8,  9,  10,  is  exclusively  peroxide  of  iron ;  and  the  modifica- 
tions of  tint  are  due  to  a  variation  of  the  proportions,  and 
particularly  to  a  difference  in  the  intensity  of  heat  employed. 
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The  orange  contains,  in  addition  to  oxide  of  iron  and  flux, 
some  oxide  of  zinc,  with  traces  of  alumina;  and  Nos.  8,  9, 
and  10  have  oxide  of  manganese  as  part  of  their  composition. 
The  traces  of  alumina  found  in  some  of  them  do  not  act  any 
important  part,  as  its  presence  is  not  necessary  in  the  prepara- 
tion of  vitrifiaWe  pigments. 

These  tints  are  not  equally  permanent.  The  strength  and 
blueness  of  tone  increases  with  the  temperature  to  which  the 
pigment  is  subjected ;  the  yellow  tint  predominating  at  low 
heats.  The  greatest  purity  is  insured  by  using  coloring  mat- 
ter prepared  so  carefully  that  every  particle  has  been  heated, 
uniformly,,  to  the  same  temperature. 

Gray  Enamel  for  Porcelain. — Salvetat  (Ann.  de  Chim.  et 
de  Phys*  xxv.  342)  hae  given  a  recipe  for  a  new  gray  color  for 
porcelain.  It  is  more  durable,  and  more  certain  and  constant 
in  its  results,  than  the  usual  grays ;  and,  on  account  of  its 
agreeable  tone,  greater  economy,  and  facility  of  preparation, 
has  been  introduced  into  the  works  at  Sfcvres,  as  a  substitute 
for  iridium  gray.  It  is  prepared  by  mixing  together  1  pt.  of 
platinum  powder  with  3  pts.  of  glass,  formed  of  1  pt.  sand,  3 
pts.  minium,  and  a  half  part  calcined  borax. 

Cement  for  Pottery  and  Glass. — Wachter  describes  a  fusible 
cement  for  glass  or  pottery,  which  consists  of  3  pts.  red-lead, 
2  pts.  white  sand,  and  3  pts.  crystallized  boracic  acid.  They 
are  well  mixed  in  powder,  fused  in  a  Hessian  crucible,  poured 
out  on  a  metallic  plate,  and  ground  fine.  When  used,  it  is 
mixed  with  tragacanth  paste  and  applied  to  the  parts  to  be 
joined,  and  the  piece  is  then  heated  in  a  muffle  at  a  low  heat, 
not  quite  sufficient  to  melt  the  enamel. 

8.  Hydroplastics, 

Or  making  and  using  mortars,  plaster  casts,  and  artificial 
stone.  Under  this  head  may  also  be  included  lime  and  lime- 
kilns, hydraulic  cements,  asphalt  pavements,  and  mastic  used 
for  coating  walls.     There  is  not  much  of  novelty  to  offer  in 

relation  to  this  subject. 
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C.  Morfit  gives  the  composition  of  a  fresh  oyster-shell,  as 
follows : 

Water 2.25 

Organic  matter 0.90 

Carbonate  of  lime 93.89 

Matters  soluble  in  water : 
Alumina,  magnesia,  and  phosphoric  acid 

with  lime 0.70 

Chloride  of  sodium,  with  traces  of  sul- 
phates of  soda  and  lime 2.20 

99.94 
Hydraulic  Cement — According  to  O.  Ostermeier  (Jahrb. 
f.  Prac.  Chem.  xiv.  259),  when  finely  powdered  marble,  lime- 
stone, or  chalk,  is  mixed  to  a  paste  with  milk  of  lime,  it  har- 
dens rapidly,  like  hydraulic  lime,  has  a  feeble  alkaline  reaction, 
and  resists  water  tolerably  well.  The  mass  is  plastic  and  may 
be  used  to  take  large  or  small  impressions.  It  forms  a  basic 
carbonate  of  lime,  or,  rather,  a  hydrocarbonate,  which  takes 
up  water  of  crystallization.  The  analysis  of  a  genuine  Roman 
mortar  from  Pompeii  leads  to  the  inference  that  the  Romans 
prepared  their  mortar  from  a  mixture  of  caustic  and  carbonate 
of  lime,  with  the  addition  of  pulverized  calcareous  spar. 

Kuhlmann's  essay,  in  the  Ann.  de  Chim.  et  de  Phys.  Nov. 
1841,  treats  of  the  part  performed  by  potassa  and  soda  in 
hydraulic  cement.  He  observes  that  most  limestones,  of  what- 
ever geological  age,  contain  these  alkalies,  whence  the  fertility 
of  a  lime  soil,  and  from  which  we  can  explain  the  alkaline 
efflorescence  on  newly-constructed  walls.  He  states  that  a 
hydraulic  cement  is  made  when  powdered  chalk  is  moistened 
with  a  solution  of  silicate  of  potassa  (soluble  glass) ;  that  when 
exposed  to  the  air,  it  gradually  becomes  harder  than  hydraulic 
cement.;  that  .there  is  formed  some  silicate  of  lime  and  car- 
bonate of  potassa.  When  chalk,  mixed  with  water  to  a  dough, 
is  brought  in  contact  with  a  solution  of  soluble  glass  (of  soda 
or, potassa),  it  becomes  so  hard  in  a  few  days  as  to  scratch 
some  marble*,  exhibits  a  close  grain,  and  admits  of  a  fine 
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polish.  Only  3-4  per  cent,  of  silica,  absorbed  by  the  chalk, 
impart  these  properties.  This  material  is  well  adapted  to 
sculpture  and  various  ornaments.  Plaster  of  Paris  (sulphate 
of  lime),  treated  with  soluble  glass,  is  similarly  silicated,  and 
even  plaster  casts  become  hard  and  smooth  on  the  surface. 
But  the  solution  must  be  very  dilute,  or  otherwise  the  surface 
cracks  and  scales  off.  If  the  articles  to  be  hardened  are  to 
be  exposed  to  the  weather,  the  glass  must  be  made  with  potassa, 
and  not  with  soda,  as  the  latter  is  more  apt  to  effloresce.  (See 
also  Journ.  Fr.  Inst.  (3)  xvii.  201.) 

The  carbonic  acid  of  the  air  acts  an  important  part  in  the 
induration  of  these  compounds,  by  abstracting  the  alkali  of 
the  silicate,  and  thus  freeing  the  silica,  which,  by  contracting, 
promotes  the  solidification. 

Some  of  the  most  important  principles  in  Kuhlmann's  essay 
were  published  by  Fuchs,  in  his  excellent  essays  on  lime  and 
mortar  (Erdmann's  Journ.  of  Techn.  Chem.  vi.) ;  on  the  pro- 
perties and  constituents  of  hydraulic  cements  (Polytech. 
Journ.  xlix.  271);  on  soluble  glass  (Polytech.  Journ.  xvii. 
465),  &c. 

A  good  essay  on  the  action  of  carbonic  acid  in  hydraulic 
cements,  by  Villeneuve,  will  be  found  in  the  Lond.  Journ. 
Sept.  1850. 

Prechtel  gives  the  following  simple  mode  of  making  hy- 
draulic oement.  Common  burned  lime  is  slacked  with  a  solution 
of  copperas,  instead  of  with  water,  and  then  mixed  with  sand. 
(It  may  also  be  used  without  sand.)  It  hardens  readily  in  the 
air  or  under  water,  and  becomes  very  hard.  Experiments 
made  with  it  on  a  large  scale  proved  very  satisfactory.  When 
freshly  prepared,  it  has  a  greenish  color,  from  the  segregation 
of  protoxide  of  iron,  passing  into  peroxide,,  when  its  color  is 
yellowish ;  and  to  this  oxidation  Prechtel  ascribes  its  harden- 
ing property.  Sulphate  of  lime  is  also  formed  at  the  same 
time,  and  probably  a  double  carbonate.  (Polytech.  Notizbl. 
1846.) 

A  slag,  from  an  iron  furnace,  which  forms,,  with  lime,  a  hy- 
draulic cement,  has  been  found  to  consist  of : 
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J«»hL  Grmktf. 

Silica 40.12 40.44 

Alumina 15.37 .15.38 

Lime 36.02 33.10 

Protoxide  of  manganese.     5.80 4.40 

"  iron 1.25 ..  1.63 

Potassa 2.25 2.07 

Sulphur 0.70 0.76 

lUl.Dl............«7i .  •  5 

From  these  results,  Eisner  has  deduced  the  formula  2j  3CaO, 
6iO,+A]sO*  SiO,)+3CaO,  2SiOr 

See  essays  by  Eisner  on  Puzzolan,  4c.,  in  Journ.  f.  Pract. 
Chem.  1844-1845,  and  on  slags  of  blast-furnaces  as  hydraulic 
cements,  in  Verhandl.  <L  Gewerbv.  f.  Preussen,  1847.  Those 
slags,  decomposable  by  muriatic  acid,  are  chiefly  applicable  to 
cements.  The  best  method  of  testing  them  is  to  pulverize  a 
piece  very  finely,  and  pour  over  it  strong  muriatic  acid.  If 
it  become  gelatinous  in  a  short  time,  it  is  adapted  to  the  pur- 
pose. A  slag  which  was  proved  to  be  good  for  making  the 
cement,  had  the  composition :  Silica,  40.12 ;  alumina,  15.37  ; 
lime,  36.02 ;  protoxide  of  manganese,  5.80 ;  protoxide  of  iron, 
1.25 ;  potassa,  2.25 ;  sulphur,  0.70  =  101.51. 

Plaster,  or  gypsum,  may  be  boiled  or  deprived  of  its  mois- 
ture by  highly-heated  steam,  as  described  by  Violette.  (See 
Lond.  Journ.  p.  424, 1849.)  See  the  apparatus  for  charring 
described  in  the  present  Report,  under  Pyrotechny,  which  is 
varied  for  adaptation  to  gypsum. 

Platter  hardened  by  Salts. — Boiled  plaster,  when  mixed  with 
a  solution  of  alum,  becomes  remarkably  hard,  as  shown  by 
Eisner,  (Verh.  d.  Gewerbv.  in  Preussen,  1843.)  A  solution 
of  1  pt.  borax  in  9  pts.  water  has  the  same  effect  (Keating.) 
Gay-Lussac  observes  that  raw,  unboiled  plaster  in  fine  pow- 
der becomes  similarly  hard  when  mixed  with  solutions  of  car- 
bonate and  bicarbonate,  sulphate  and  bisulphate  of  potassa, 
and  even  caustic  potassa.  Soda  salts,  nitrate  and  muriate  of 
potassa,  are  ineffective. 


ASPHALT,   MASTIC.  37 

Artificial  Marble. — Bouisson's  patent  is  only  for  hardening 
plaster  casts,  by  immersing  them  in  a  solution  of  alum,  after 
being  previously  heated  to  about  84°  for  several  hours.  Eis- 
ner observes,  from  his  experiments,  that  previous  heating  is 
-wholly  unnecessary. 

Indurated  Platter. — Objects  in  plaster  of  Paris  may  be 
rendered  like  marble  by  coating  them,  one  or  more  times,  as 
may  be  necessary,  with  a  liquid  prepared  as  follows :  2  pts.  of 
stearine  and  2  pts.  of  Venitian  soap  are  mixed  with  20  to  30 
pts.  of  cold  solution  of  caustic  potassa ;  and  after  a  half-hours' 
ebullition,  1  pt.  of  pearlash  is  added,  and  the  heat  continued 
for  a  few  minutes.  Cold  ley  in  sufficient  quantity  to  produce 
perfect  fluidity  is  then  stirred  in,  and  the  liquid  set  aside  for 
several  days  under  cover.  (Archiv.  der  Pharm.  lvi.) 

Artificial  Silicious  Stone. — Siemen's  patent,  taken  out  for 
this  purpose,  in  Bavaria,  in  1845  (Kunst  u.  Gewerbebl.  1847), 
makes  silicious  stone  in  the  following  manner :  1009b  of  caus- 
tic soda  in  solution  is  evaporated  to  80  quarts,  and  lib  silica 
added  for  every  quart.  The  solution  is  effected  under  a  pressure 
of  4-5  atmospheres.  This  solution,  mixed  with  quartz  sand, 
hardens  to  a  stone  which  strikes  fire  with  steel.  For  building- 
stone,  millstones,  &c.  1  pt.  of  the  solution  is  mixed  with  2 
volumes  of  fine  silica,  and  to  the  whole  are  added  10-15  pts. 
sand  of  different  degrees  of  fineness,  and  sometimes  5-6  pts. 
coarse  sand  or  gravel  in  addition.  When  the  stones  are  air- 
dried,  they  are  kept  for  several  days  in  an  apartment  heated 
to  104°.     They  become  quite  hard  in  5-6  days. 

Asphalt,  Mastic. — Asphalt  pavements  and  floors  have  been 
successfully  tried ;  roofs  of  an  asphalt  mastic  have  also  been 
tried,  and  it  is  also  proposed  to  employ  it  as  a  covering  for 
bridges,  roads,  &c.  (Lond.  Journ.  xxxvi.)  The  materials 
usually  added  to  asphalt  softened  by  heat  are  ground  asphalt 
rock,  limestone,  sand,  &c.  Being  put  on  a  pavement  or  floor, 
in  the  softened  state,  the  surface  may  be  highly  ornamented 
by  inserting  pieees  or  pebbles  of  various  stones  of  different 
colors,  producing  designs  in  mosaic  work,  which,  when  well 
done,  are  said  to  be  very  durable.     The  experiment  of  such 
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foot-pavements  in  Philadelphia  have  not  been  very  successful ; 
probably  owing  to  want  of  experience  in  those  who  constructed 
them,  or  possibly  to  some  defect  in  the  composition.  In  some 
instances,  the  asphalt  covering  is  worn  through  in  the  course 
of  a  few  years ;  in  others,  especially  where  exposed  to  the 
almost  constant  action  of  the  summer's  son,  the  asphalt,  be- 
coming slightly  softened,  has  been  gradually  pushed  down  the 
slope  of  the  pavement,  and  appeared  Eke  a  cascade  of  lava 
falling  over  the  curbstone.  An  experiment  made  by  J.  C. 
Cresson,  at  the  Philadelphia  gas-works,  some  years  since,  with 
coal  tar  boiled  down  to  pitch  and  thickened  with  sand,  seemed 
to  promise  success.  It  was  spread  on  a  wooden  floor,  exposed 
to  the  weather  and  traversed  frequently  by  carts,  and  yet 
showed  few  signs  of  complete  abrasion,  although  subjected  to 
so  trying  a  test. 

A  Steam  Cement. — An  English  cement  of  this  kind,  ana- 
lyzed by  Varrentrapp,  consisted  of  2  pts.  litharge,  1  pt.  fine 
sand,  and  1  pt.  fallen  lime.  After  mixing  the  powder  with 
oil  or  varnish,  it  should  be  used  at  once,  as  it  soon  becomes 
hard.     It  is  used  for  stopping  up  joints  in  steam-engines. 


III.  METALLURGY. 

Metallurgy  embraces  those  chemical  processes  by  which 
metals  are  extracted  from  their  ores,  as  well  as  those  by 
which  the  crude  metal  is  refined  or  purified,  and  may  be  ex- 
tended to  embrace  further  operations  which  have  in  view  the 
production  of  alloys,  or  other  modifications,  which  still  present 
the  metallic  character.  The  extension  of  chemical  technology 
has  evolved  new  processes  for  extracting  metals  from  their 
ores,  and  for  producing  metallic  surfaces  and  other  effects, 
without  the  employment  of  fire,  which  was  an  element  in  for- 
mer metallurgic  processes.  These  processes  being  chiefly  due 
to  the  employment  of  chemical  agents,  or  the  metals  them- 
selves in  aqueous  solution,  a  distinct  branch  of  metallurgy  has 
arisen,  which  we  term  hydrometallurgy,  in  distinction  from 
the  more  ancient  pyrometallurgy.  We  have  thrown  the  metals 
into  groups,  dependent  on  their  similar  mode  of  occurrence 
or  similar  treatment,  beginning  with  iron,  which  is  the  most 
important,  and  which  is  exclusively  obtained  by  the  reduction 
of  its  oxide.  Fuel  affords  heat  for  breaking  up  chemical  af- 
finities already  existing  in  the  native  compounds  of  the  ores, 
and  is  at  the  same  time  the  reducing  agent  for  oxides.  As 
ores  are  never  found  in  a  pure  state,  but  always  accompanied 
by  foreign  matter,  this  matter  is  removed  by  the  addition  of  a 
flux,  which  fuses  with  the  foreign  matter  to  a  glass  or  slag 
(cinder),  and  is  then  removed  from  the  metal. 

On  ancient  metallurgy  and  mining  in  Britain,  see  an  article 
by  J.  Phillips,  in  Phil.  Mag.  April,  1849,  and  Amer.  Journ. 
(2)  viii.  96-102,  258-263. 

Carbonic  Oxide. — Filhol  gives  a  convenient  and  economical 
method  of  obtaining  this  gas  (Journ.  de  Pharm.  et  de  Ch.  viii. 
99),  which  consists  in  gently  warming  a  mixture  of  1  pt.  sugar 
or  starch  with  4  pts.  by  weight  of  oil  of  vitriol,  and  passing 
the  generated  gas  through  milk  of  lime  or  potassa,  to  absorb 


40  FFB&mALLUBffT.  I  ID. 


carbonic  and  sulphurous  arid.  20  gnn.  cane-sugar  yield  2 
litre*  gas,  of  whidt  abovt  J  is  carbonic  acid.  We  give  this 
method  of  obtaining  carbonic  oxide,  on  account  of  its  import- 
ance as  a  reducing  agent,  in  order  that  experiments  may  be 
instituted  with  it* 


1.  Ptkometallurgt, 

Or  the  operations  upon  metallic  ores  by  fire. 

Iron* — Wrightson's  examinations  of  ores  and  iron  from 
Staffordshire,  and  of  the  influence  of  the  hot-blast,  see  in 
Chem.  Gas.  vii.  and  viii.  and  Journ.  Fr.  Inst.  (3)  xvii.  201. 

For  one  of  the  most  able  investigations  into  the  operations 
of  the  blast  furnace,  by  Bunsen  and  Playfair,  see  Journ.  Fr. 
Inst.  (3)  xvu.  268,  338,  387 ;  xviii.  24,  136,  218.  On  the 
manufacture  of  iron  in  South  Wales,  see  Journ.  Fr.  Inst.  (3) 
xix.  339. 

Application  of  the  Waste-gases  of  Blastfurnaces. — The 
masterly  investigations  of  Bunsen  on  the  working  of  blast- 
furnaces, above  cited,  have  shown,  tjiat,  under  ordinary  cir- 
cumstances, J  of  the  heat  produced  is  lost.  The  use  of  the 
waste-gases,  proposed  and  executed  in  Germany,  has  been 
successfully  carried  out  in  Pennsylvania  and  other  States,  in 
many  furnaces,  especially  where  anthracite  is  employed,  and, 
we  believe,  without  serious  detriment  to  the  working  of  the 
furnace ;  therefore,  with  greater  economy  of  fuel,  where  boil- 
ers and  an  engine  are  employed  for  blowing.  Mr.  S.  Colwell, 
of  Philadelphia,  succeeded  so  perfectly  in  abstracting  the 
waste-gases,  that,  while  the  furnace  was  fully  charged  and 
doing  its  usual  work  below,  we  have  stood  upon  the  charge 
with  impunity,  without  feeling  the  heat  or  observing  the  stifling 
sensation  of  carbonic  acid  and  other  gases  from  the  combus- 
tion. It  is  surprising,  therefore,  to  observe  that  the  experi- 
ments in  Wales  have  turned  out  unfavorably,  as  reported  in 
the  Journ.  Fr.  Inst.  (3)  xx.  277,  and  we  think  the  remarks  of 
a  collaborator  just. 

While  on  this  point,  we  cannot  forbear  mentioning  the  white 
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deposit  (often  abundant)  formed  on  the  boilers  and  in  the  flues 
from  the  combustion  of  the  waste-gases.  A  deposit  of  this 
kind,  from  the  Conshohocken  furnace  of  Mr.  Colwell,  was 
analyzed  in  the  laboratory  of  one  of  us,  by  Mr.  W.  Fisher 
and  Mr.  J.  Colwell,  and  proved  to  be  almost  wholly  carbonate 
of  potassa.  From  the  Lebanon  furnaces  of  the  Messrs.  Cole- 
man, Mr.  W.  Fisher  reports  that  the  white  deposit  was  chiefly 
sulphate  and  muriate  of  potassa.  The  quantities  deposited 
may  admit  of  their  application  in  the  saline  arts. 

Vanadium  in  Iran. — Deck  and  Wohler  (Ch.  Gaz.  vi.  298),. 
who  examined  the  refining  slag  of  Staffordshire,  which  has  the 
reputation  of  imparting  ductility  to  iron  when  mixed  with  it, 
found  that  it  contained  silicate  of  vanadic  acid  with  minute 
portions  of  molybdenum,  chrome,  and  the  usual  quantities  of 
silicates  and  of  phosphoric  acid. 

Arsenic  in  Iran. — Schafh&utl  has  shown  the  almost  constant 
presence  of  arsenic  and  phosphorus  in  casfciron,  steel,  and 
bar-iron,  and  connects  their  observation  with  the  late  discovery 
of  both  these  elements  in  mineral  waters,  their  ochreous  de- 
posits and  iron-ores.  He  attributes  the  quality  of  the  Dan- 
nemora  iron,  and  of  the  Low  Moor  iron  (England)  to  their 
content  of  arsenic,  and  the  quality  of  some  Russia  iron  to  its 
content  of  phosphorus.  (Journ.  f.  Pr.  Chem.  xl.  304.) 

Alkalimetric  Test  far  Iran. — According  to  Marguerite  (Tech- 
nologiste,  1846),  the  iron  is  dissolved  as  protoxide,  and  con- 
verted into  peroxide  by  a  measured  quantity  of  permanganate 
of  potassa  of  known  strength,  and  the  total  conversion  is 
known  by  the  liquid  assuming  a  rose-red  tint.  The  test  liquid 
is  obtained  by  fusing  a  mixture  of  1  equiv.  chlorate  of  potassa, 
3  eq.  caustic  potassa,  and  3  eq.  binoxide  of  manganese,  ex- 
tracting with  a  little  water,  treatment  with  muriatic  acid,  until 
a  violet-color  appears,  and  then  filtering  through  asbestus.  1 
eq.  permanganate  of  potassa  is  equal  to  10  eq.  protoxide  of 
iron.  The  iron  test-liquid  is  prepared  by  dissolving  1  grm. 
pure  iron-wire  in  20  cubic  centimetres  pure  muriatic  acid,  dilut- 
ing with  1  litre  water  and  the  permanganate  dropped  from  a 

graduated  tube  until  the  liquid  assumes  a  permanent  rose-red 
d2 
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color.  The  number  of  measures  used  corresponds  exactly  to 
1  gm.  of  iron.  The  iron-ore  to  be  tested  is  dissolved  in  mu- 
riatic acid,  and  any  peroxide  it  may  contain  is  reduced  to 
protoxide  by  adding  crystallized  sulphite  of  soda. 

To  this  test  it  may  be  objected  that  it  is  difficult  to  prepare 
the  permanganate  with  any  degree  of  uniformity,  and  that  if 
an  excess  of  sulphate  be  added,  the  test-liquid  would  probably 
not  indicate  the  amount  of  iron  with  exactness. 

Carbon  in  Cast,  Steel,  and  Bar-iron. — Karsten  has  endea- 
vored to  determine  the  limits  in  the  amount  of  carbon,  which 
separate  cast-iron,  steel,  and  bar-iron  from  each  other,  pro- 
ceeding on  the  assumption  that  their  characteristic  properties 
are  due  to  their  content  of  carbon.  He  first  determined  the 
carbon  in  a  single  cast-iron  by  various  methods,  from  which  it 
appears  that  combustion  with  a  mixture  of  chlorate  of  potassa 
and  chromate  of  lead,  or  separation  by  chloride  of  copper  or 
chloride  of  silve^  yielded  the  best  results.  In  the  white  iron 
from  sparry  ore,  the  amount  of  carbon  was  5.586.  When  iron 
contains  as  little  as  2.3  per  cent,  carbon,  it  still  exhibits  the 
properties  of  cast-iron,  especially  its'  precipitation  of  graphite 
(making  gray  iron)  when  cooled  slowly.  It  is  not  forgeable 
when  containing  2  per  cent.',  and  this  property  seems  to  begin 
with  a  percentage  of  1.9,  when  it  forms  steel.  The  steel  is 
not,  however,  capable  of  being  welded,  and  is  barely  capable 
of  it  when  the  proportion  is  reduced  to  1.75.  A  percentage 
of  1.4  to  1.5  indicates  the  maximum  of  combined  strength  and 
hardness.  When  the  quantity  is  reduced  to  0.5  it  is  a  very 
soft  steel,  and  forms  the  proper  line  of  demarcation  between 
steel  and  bar-iron.  These  limits  are  higher  with  a  purer 
iron,  and  lower  when  it  contains  silicium,  phosphorus,  and 
sulphur. 

On  the  protection  of  iron  from  oxidation  by  coating  it,  see 
Journ.  Fr.  Inst.  (3)  xix.  209. 

Reduction  of  Iron-ores. — Sir  F.  C.  Knowles' patent  for  re- 
ducing iron-ores  consists  in  heating  pure  ores  in  retorts,  and 
passing  into  them  carbohydrogen  from  the  coking  of  bitumin- 
ous coal,  or  carbonic  oxide  from  the  combustion  of  coals.     The 
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ore,  when  reduced,  is  transferred  to  and  worked  in  puddling- 
furnaces.  If  steel  be  the  object,  the  iron  is  suffered  to  remain 
in  the  retorts  a  longer  time.  Although  there  is  every  reason 
to  believe  that  both  bar-iron,  steel,  and  cast-iron  can  be  made 
in  this  manner,  jet  we  may  doubt  the  economical  value  of  the 
project,  except  on  a  limited  scale,  for  special  purposes,  and 
with  the  best  ores.  Iron  must  still  be  made  by  the  older  pro- 
cesses from  poorer  ores,  which  are  much  more  abundant  than 
the  richer.  For  details  of  the  patent,  see  Journ.  Fr.  Instit. 
(3)  xx.  65. 

Cast  changed  to  Bar-iron. — Stirling's  processes  for  the  con- 
version of  cast  into  bar-iron  are  deserving  of  consideration. 
To  a  given  weight  of  cast-iron,  about  2V  to  J  as  much  scrap- 
iron  is  added,  most  conveniently  by  putting  the  scrap-iron  into 
the  hollows,  which  it  is  designed  to  fill  by  cast-iron  run  di- 
rectly from  a  blast-furnace.  The  pigs  are  then  puddled  as 
usual,  taking  care  that  the  whole  be  thoroughly  melted.  The 
stream  of  cast-iron  may  also  be  run  upon  the  hearth  of  a  re- 
verberatory,  containing  scrap-iron,  heated  to  a  point  below 
welding ;  the  heat  is  raised  until  both  are  incorporated,  and 
the  metal  is  then  run  into  a  puddling-furnace.  With  better 
qualities  of  cast-iron,  from  fo  to  J  of  scrap-iron  may  be  used. 
In  order  to  obtain  a  malleable  iron,  harder,  less  fibrous,  and 
more  granular  than  usual,  J  or  1  per  cent,  of  tin  is  added  to 
the  malleable  iron  mixtures  above  described.  Bismuth,  an- 
timony, and  arsenic  will  produce  a  similar  effect.  Such  hard 
iron  is  said  to  work  well,  while  hot,  under  the  hammer,  in  the 
squeezer,  between  the  rolls,  and  in  the  smithy.  Zinc  may  be 
employed  in  the  form  of  calamine.  About  the  same  quantity 
of  copper  also  gives  additional  hardness  to  iron.  Black  oxide 
of  manganese,  in  the  proportion  of  J  to  1  per  cent,  of  the 
mixed  malleable  iron,  gives  a  more  steely  character  to  it, 
hardening  the  iron  and  facilitating  the  puddling  process.  (Rep. 
Pat.  Inv.  July,  1850.) 

Bar  made  from  Cast-iron. — Prof.  Miller's  (Ch.  Gaz.  vi.)  ana- 
lyses show  that  iron  made  by  cementation  contains  more 
carbon  than  good  bar-iron,  but  much  less  than  it  did  before 
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this  process.  The  decrease  is  not  in  the  (graphitic)  carbon 
insoluble  in  acids,  but  in  the  chemically  combined  portion. 

Xted  fruiti  Cast-iron* — The  conversion  of  cast-iron  into  steel 
is  desirable,  if  it  can  be  effected  rapidly  and  economically ; 
tor  articles  might  be  cast  directly  from  a  blast-furnace  or  a 
cupola,  and  then  steeled  to  a  greater  or  less  depth*  without 
altering  their  form,  inasmuch  as  only  a  small  quantity  of  carbon, 
a  small  percentage  of  the  weight,  is  required  to  be  removed. 
For  a  large  number  of  purposes,  this  steeling  need  not  proceed 
tu  a  groat  depth,  especially  where  toughness  of  body  is  not  a 
requisite. 

Attempts  have  been  recently  made  to  effect  this  decarbon- 
izaiion  of  cast-iron  by  burning  off  a  part  of  the  carbon  in 
caat-iron,  since  it  is  known  that  the  intermediate  qualities  of 
steel  between  bar  and  cast-iron  are  due  to  its  intermediate 
state  of  carbonization.  Riepe's  process  iLond.  Journ.  Oct. 
\&oQ)  is  a  modification  of  the  process  for  decarbonizing  cast- 
iron  iu  a  puddliug- furnace  by  regulating  the  heat  in  the  finish- 
ing process,  and  adding  iron  towards  the  latter  part  of  the 
process,  lie  also  proposes  imbedding  cast-iron  in  clay  and 
keeping  it  at  the  welding  heat  of  steel,  to  effect  the  same  pur- 
pose ;  and  still  further,  the  oxidation  of  castings  by  atmo- 
spheric air.  The  process  of  making  malleable  castings  is  also 
based  on  the  same  general  principle.  Such  processes,  as  far 
as  we  know,  can  only  produce  inferior  qualities  of  steel,  al- 
though they  may  possibly  produce  a  material  having  exactly 
the  due  quantity  of  carbon ;  for  as  the  metal  is  subjected  to  a 
comparatively  small  amouut  of  working,  a  considerable  propor- 
tion of  the  impurities,  silichim,  phosphorus,  sulphur,  metals,  &c. 
will  remain  in  the  mass  and  deteriorate  the  quality  of  the 
metal.  The  superior  quality  of  steel  is  mainly  due  to  a  more 
or  less  perfect  removal  of  injurious  constituents,  while,  at  the 
same  time,  much  iron  is  oxidized  and  removed.  By  any  of  the 
processes  yet  known,  it  is  impossible  to  avoid  labor  and  loss 
of  iron  in  making  steel,  and  these  seem  to  be  in  direct  pro- 
portion to  the  quality  of  steel  to  be  made.  Late  examinations 
by  Mill?"  of  castings  rendered   malleable  by  cementation, 
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(Proc.  Brit.  Assoc.  1849,  Amer.  Journ.  (2)  vii.  276,  and  Journ. 
Fr.  Inst.  (3)  xvii.  71),  seemed  to  prove  that  not  only  carbon,  but 
even  silicium  had  been  extracted.  This  startling  assertion 
needs  further  investigation ;  for,  should  it  be  confirmed,  tBe 
present  modes  of  making  bar-iron  and  steel  may  eventually 
give  place  to,  or  be  modified  by,  processes  of  cementation. 

Steel  from  Bar-iron. — It  would  be  an  important  addition  to 
the  metallurgy  of  iron,  if  we  possessed  a  rapid,  economical,  and 
efficient  method  of  partially  converting  wrought-iron  into  steel ; 
for  iron  may  be  more  conveniently  forged  than  cast  into 
many  forms,  and,  if  they  were  then  steeled  externally,  or  at 
certain  required  points,  would  possess  a  core  of  tough  metal 
with  an  exterior  capable  of  being  hardened.  Hence,  patents 
have  issued  and  processes  been  proposed  to  effect  this  object ; 
but  we  may  conclude  that  the  experiments  have  not  been  suc- 
sessful,  since  they  have  not  come  into  general  use.  Charcoal, 
mixed  with  a  little  borax,  salammoniac  and  saltpeter,  has 
been  proposed  (Lond.  Journ.  xxxvi.  26)  as  a  material  to  imbed 
articles  forged  of  iron.  As  prussiate  of  potash  has  a  marked 
effect  in  converting  iron  into  steel,  a  bed  of  charcoal  imbued 
with  a  solution  of  the  prussiate  might  answer  the  desired  end. 
The  greatest  difficulty  lies  in  limiting  the  depth  of  the  trans- 
formation into  steel,  since  the  depth  seems  to  depend  on  the 
length  of  cementation,  so  that  large  and  small  pieces  cannot 
be  cemented  at  the  same  time  in  the  same  bed. 

2.  Copper, — This  metal,  one  of  the  next  in  value  to  iron,  is 
chiefly  furnished  by  Cornwall,  England,  where,  as  in  most 
other  localities,  it  occurs  in  the  form  of  pyrites,  or  sulphuret 
of  iron  and  copper.  The  same  ore  has  recently  been  found 
at  Perkiomen,  on  the  Schuylkill  River,  near  Philadelphia,  in  a 
good  vein.  The  native  copper  formations  at  Lake  Superior 
are  truly  gigantic ;  but  if  past  experience  be  our  guide,  they 
will  continue  to  yield  profitably  during  a  lengthened  period 
of  time,  only  when  veins  of  pyrites  shall  have  usurped  the 
deposits  of  the  native  metal. 

Copper  and  Arsenic,  their  general  diffusion.— (Momteur 
Industriel,  1846, — Dingler's  Journ.  ciii.)    Walchner  finds  that 
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very  small  quantities  of  copper  and  arsenic  ar»  M-ntained  Lx 
ail  iron-ores,  in  ochres,  ochreoos  deposits  5mm  spring,  mar  a. 
and  mcteuric  masses.  It  may  be  prove*!  37  £ss<:LTiii£  iles. 
in  pure  muriatic  acid,  passing  sulphuretted  a^irt-OTi  liirrrLzi 
the  eolation  to  saturation,  and  suffering  the  precipitate  t:  settl-e 
in  a  stoppered  bottle.  See  also  Bochner.  Jt^  :n  tie  centers 
of  arsenic,  copper,  and  tin  in  the  mineral  waters  of  Ba-raria. 
(Gelehrte  Anzeigen  d.  K.  B.  Acad.  d.  W^saeaschafceiL.  X:. 
7o,l$47 ;  Schaf hiiutl  Untersuch.  L  Esenerze.  E*ing:er"s  Jocri. 
lxxiv.  303.; 

PeluuzKi  Alkalinutric  2W. — This  method,  loth  exact  an-I 
rapid,  depends  upon  the  perfect  precipitation  of  copper  frca 
its  ammoniacal  solution  by  sulphuret  of  sodium,  and  the  eia« 
point  is  indicated  by  the  change  from  a  deep-bine  to  a  eoI>r- 
less  solution. 

One  gramme  of  the  substance  to  be  tested  is  dissolved  In 
7-8  cubic  centimetres  of  nitric  acid,  the  solution  diluted  with 
water,  and,  after  precipitating  any  silver  that  may  be  present 
with  muriatic  acid,  treated  with  20-25  cubic  centimetres  of 
caustic  ammonia.  A  precipitate  of  lead  or  tin  may  be  filtered 
<jfif.  110  grms.  of  crystallized  sulphuret  of  sodium  are  then 
dissolved  in  1  litre  water,  and  poured  into  a  graduated  alkali- 
metric  tube.  To  a  boiling  solution  of  1  gnn.  pure  copper  in 
nitric  acid,  treated  with  excess  of  ammonia,  this  test-liquor  is 
added,  carefully  noting  the  number  of  measures  required  to 
decolorize  the  solution ;  suppose,  31  measures.  Treat  the 
solution  of  the  substance  to  be  tested,  in  a  similar  manner, 
and  suppose  it  requires  30  measures  to  decolorize  it.  It  con- 
tains, in  this  case,  j?  copper,  of  the  quantity  employed. 
That  is,  multiply  the  quantity  of  the  substance  to  be  tested 
(say  10,  20,  or  100  grains)  by  the  number  of  measures  em- 
ployed with  pure  copper,  and  divide  by  those  employed  for  the 
other  solution.  Then,  if  20  grs,  had  been  used,  multiply  the 
quotient  by  5,  to  bring  the  result  to  a  percentage,  4c.  The 
test  should  always  be  performed  with  a  boiling  solution.  The 
precipitate  is  5CuSt+CuO.  (See  the  Technologiste,  Avril, 
1846.) 
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New  Method  of  Reduction  from  Copper-pyrites. — In  Rivot 
and  Philipps's  method,  the  pyrites  is  roasted  to  oxidize  the 
greater  part  of  the  sulphurets,  the  roasted  ore  fused  in  a  re- 
verberatory  with  silicious  matters,  lime,  and  fine  coal,  to  con- 
vert the  oxide  of  copper  into  a  silicate, — and  metallic  cop- 
per precipitated  from  the  fused  mass  by  dipping  in  iron  rods. 
After  3-4  hours  the  slag  is  said  to  retain  only  0.4-0.6  of  one 
per  cent,  copper,  and  the  iron  bars  lost  1-6  kilogr.  for  12-42 
kilogr.  of  copper  obtained.  On  this  process,  Eisner  remarks 
that  it  is  the  method  of  precipitation  long  since  adopted  with 
lead-ores,  and  he  corrects  the  chemical  explanation.  For  in 
roasting  such  pyrites,  part  of  the  sulphur  passes  off  as  sul- 
phurous acid,  and  part  remains,  forming  sulphates  of  the 
oxides  of  iron  and  copper,  mixed  with  some  unaltered  pyrites. 
In  the  subsequent  fusion  there  is  formed  protosilicate  of  iron 
and  lime,  and  copper-stone,  or  impure  sulphuret  of  copper ; 
from  which  last,  the  metallic  iron  precipitates  copper  while  it 
is  converted  into  sulphuret  of  iron.  (For  a  detailed  account 
of  this  method,  see  Journ.  Fr.  Inst.  (3^xvii.  60.) 

Fluxing. — Considerable  difficulty  being  often  experienced 
in  fluxing  refractory  copper-ores,  many  substances  have  been 
proposed  to  facilitate  their  fluxion,  such  as  sulphate  or  car- 
bonate of  baryta,  to  which  a  recent  patent  adds  galena.  (Lond. 
Journ.  Oct.  1850.) 

Extraction  of  Copper. — Mitchell,  Alderson,  and  Warriner 
have  patented  a  process  (Ch.  Gaz.  vii.)  for  extracting  copper 
from  ores  by  one,  or,  at  most,  two  roastings  and  fusions.  It 
is  applicable  to  sulphurets  alone,  or  mixed  with  oxide,  car- 
bonate, and  sulphate,  or  with  sulphurets  of  other  metals.  The 
finely-powdered  ore  is  calcined  in  a  reverberatory  furnace,  and 
well  stirred  during  the  operation  in  order  to  promote  oxida- 
tion. After  cessation  of  sulphurous  acid  vapors,  the  heat  is 
to  be  increased,  but  not  high  enough  to  agglutinate  the  mass. 
In  this  way  all  sulphate  of  copper,  which  may  have  been 
formed,  is  decomposed.  If  magnesia  is  present,  the  hot  ore 
must  be  raked  into  water  and  leeched  for  the  separation  of 
magnesia  salt. 
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The  ore  is  now  converted  into  regains  by  fusion  whh  lime 
and  old  slag,  in  a  metal  furnace ;  S  the  proportion  of  copper 
is  ie&*  than  25  per  cent^  a  second  roasting  of  the  ore  is  also 
advisable,  previous  to  ha  treatment  hi  the  **  metal"  furnace. 

The  regains  is  to  be  mixed  with  a  quantity  of  sand  equalling 
the  amount  of  contained  oxides  of  copper  and  iron  ;  also  with 
sufficient  lime  and  old  slag  to  promote  fluxing.  Charcoal — 
say  one-tenth  of  the  weight  of  sand  and  flux — is  also  added, 
and  heat  applied*  After  fusion,  an  additional  portion  of 
coal  is  well  stirred  in  and  the  heat  increased  and  continued 
for  a  short  time.  By  this  operation  the  silicate  of  copper,  at 
firat  formed,  is  reduced,  while  the  silicate  of  iron  remains 
untouched. 

It  is  doubtful  whether,  in  working  copper-ores,  mixed  to 
only  8  per  cent.,  the  metal  can  be  extracted  by  these  few 
operations  without  loss  of  copper ;  for,  in  the  ordinary  process, 
the  sulphur  left  after  roasting  genres  to  collect  the  metal  more 
perfectly  from  the  slag. 

Phosphorus  in  C^per. — Percy  and  James  (Ch.  Gax.  viii.) 
have  given  the  results  of  a  series  of  essays  which  go  to  prove 
that  the  presence  of  phosphorus  in  copper  improves  its  sound- 
ing quality  in  casting ;  an  effect  also  produced  by  small  pro- 
portions of  arsenic.  They  found  that  even  as  muck  as  2.4 
per  cent,  of  phosphorus  did  not  impair  the  tenacity  or  mallea- 
bility of  the  copper.  It  seems  also  to  exert  a  protective 
influence  against  the  corrosive  action  of  sea-water* 

Coating  Iron  xtith  Copper. — Pomeroy's  patent  (Lond.  Journ. 
Oct.  1850)  proposes  to  make  sheet-copper  similar  to  sheet- 
tin,  by  which  a  stiffness  is  imparted  to  the  copper,  which  is 
desirable  in  many  proeesses  of  the  arts.  After  cleansing  the 
surface  by  acid-water  and  heat,  the  sheet-iron  is  dipped  into 
water  containing  clay  suspended  in  it,  and  then  dried,  when  it  is 
plunged  for  a  moment  of  time  into  melted  copper.  The  sheet 
metal  may  then  be  rolled.  The  chemical  reason  given  for  the 
use  of  a  clay  bath  to  protect  the  iron  from  oxidation,  vis.  the 
ammonia  in  the  clay  neutralizing  the  acid  left  on  the  iron 
from  the  acid  bath, — is  erroneous. 
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Action  of  Salt-water  upon  Copper. — Dr.  Percy  has  deter- 
mined by  experiment  (Athenaeum  1849,  Ch.  Gaz.  vii.),  that 
the  presence  of  phosphorus  and  iron  in  copper,  even  in  the 
proportion  of  2.41  of  each  in  the  100  parts,  scarcely  impairs 
either  its  tenacity  or  malleability.  Copper,  alloyed  with  a 
little  phosphorus,  was  also  found  to  resist  the  action  of  salt- 
water much  better  than  other  specimens  of  copper. 

Grain*. 

Electrotype  copper,  after  9  months'  immersion  in  sea- 
water,  lost  per  sq.  inch      1.4 


Selected  copper                " 

u                        < 

1.1 

Copper  containing  phosphorus 

U                             i 

'             0.0 

Copper  from  the  "  Frolic" 

<<                    < 

•             1.12 

Dockyard  Copper,  No.  1 

ii                            < 

4              1.66 

"            "       No.  2 

«                     < 

«             3.0 

"            "       No.  3 

U                            i 

•             2.48 

"            "       No.  4 

ii                   i 

«             2.33 

Muntz's  metal 

ti                   i 

•             0.95 

3.  Lead. — Nearly  all  the  lead  of  commerce  is  obtained  from 
galena,  or  sulphuret  of  lead.  One  of  the  most  extensive 
formations  of  oxidized  lead  (carbonate)  is  in  Mine  k  la  Motte, 
Missouri,  where  millions  of  pounds  of  metal  have  been  ex- 
tracted from  white-lead. 

The  total  amount  of  lead-ore  raised  in  Great  Britain,  in 
1849,  was  78,964  tons,  which  yielded  54,853  tons  of  metal ; 
of  this  amount,  England  produced  about  three-fourths.  {The 
average  yield  of  the  ores  of  Great  Britain  is  69J  per  cent. 

Shot. — David  Smith,  of  New  York,  has  patented  a  plan  for 
making  shot  in  a  comparatively  low  tower,  by  forcing  or 
drawing  an  upward  current  of  air  through  it,  so  that  the 
descending  shot  will  be  brought  in  contact  with  as  much  cool- 
ing air  in  50  feet  as  it  ordinarily  does  in  descending  150  feet 
or  more. 

Alkalimetric  Test. — Domont£  has  described  (Technologiste, 
1846)  a  method  of  testing  lead  quantitatively,  similar  to  that 
of  Pelouze  for  copper  (see  above).  The  substance  to  be  tested 
is  dissolved  in  nitric  acid,  the  solution,  diluted  with  water, 

£  4 
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treated  with  excess  of  potass*  to  redissolve  oxide  of  lead,  and 
then  with  a  measured  quantity  of  snlphnret  of  sodium  solu- 
tion, until  all  the  lead  is  thrown  down  as  sulphuret.  The 
solution  of  sulphuret  of  sodium  employed  for  the  copper-test 
(30  cub.  centimetres  of  which  precipitate  1  grm.  copper)  is 
diluted  with  3  times  its  rolume  of  water  for  the  lead-test. 
Tui9  antimony,  and  arsenic  hare  no  influence  in  this  reaction, 
as  they  are  not  precipitated  by  sulphuret  of  sodium  from  a 
strongly  alkaline  solution.  Iron,  nickel,  and  cobalt  rarely 
occur  in  galena,  and  zinc  is  thrown  down  white  after  all  the 
lead  is  precipitated.  This  test  does  not  show  the  presence  of 
bismuth,  which  precipitates  with  the  lead  and  is  estimated 
with  it. 

It  may  be  remarked,  that,  although  iron  forms  neither  a 
frequent  nor  large  constituent  of  good  galena,  yet  it  is  fre- 
quently present,  in  quantity,  in  less  pure  ores  of  lead.  But 
still  the  test  may  be  used.  For  after  solution  of  the  lead  in 
potassa,  and  decantation  of  the  greater  part,  the  residue  may 
be  diluted  and  filtered,  leaving  iron,  nickel,  and  cobalt  on  the 
filter.— J.  C.  B. 

4.  Tin. — Thus  far,  mere  traces  of  tin  have  been  found  in  the 
United  States,  but  its  value  in  the  arts  leads  us  to  wish  that 
it  may  yet  be  discovered  in  workable  quantities.  It  is  asso- 
ciated in  minute  quantity  with  nearly  all  the  rutile  and  tungsten 
found  in  the  United  States. — J.  C.  B. 

Kersten  has  recently  analyzed  several  kinds  of  tin ;  No.  1 
from  the  Altenberg  Zwitterstock,  and  No.  2  Peruvian. 

No.  1.  No.  2. 

Tin 97.83  98.50 

Lead 2.76 

Iron 0.11  0.07 

Insoluble  in  muriatic  acid...     1.90  8.76 


99.84  100.09 

In  No.  1,  the  portion  soluble  in  acid  was  tin,  iron,  and  a 
trace  of  manganese ;  the  insoluble,  bismuth  and  copper,  with 
traces  of  arsenic,  tungsten,  and  antimony.     In  No.  2,  the 
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soluble  was  tin,  iron,  and  lead ;  the  insoluble,  antimony,  with 
traces  of  copper  and  arsenic.  (Ding.  Polytech.  J.  cviii.  25.) 

Tin  Plate. — Budy  and  Lammatsch  propose  alloying  tin 
with  yg  of  nickel,  previously  to  coating  sheet-iron  with  the 
alloy.  The  advantages  contemplated  are,  greater  hardness, 
and  less  fusibility,  and  the  greater  cost  is  said  to  be  com- 
pensated by  a  saving  of  one-half  of  the  quantity  of  tin  usually 
employed.  (An.  Rep.  Liebig  and  Kopp,  ii.  278. 

5.  ZinC)  Mercury,  and  Arsenic. — These  three  metals,  being 
volatile,  are  obtained  in  a  similar  manner ;  the  first  two  by 
distillation,  and  the  last  by  sublimation. 

The  most  important  ore  of  zinc,  hitherto  worked,  being 
calamine,  both  silicate  and  carbonate,  it  is  mixed  with  lime  to 
retain  the  silica  and  with  carbon  to  reduce  the  oxide,  and  the 
mixture  distilled  in  earthenware  retorts.  Blende,  or  the  sul- 
phuret  of  zinc,  is  abundant,  but  less  easily  and  more  rarely 
worked.  The  celebrated  locality  of  red  oxide  of  zinc  and 
Franklinite,  near  Franklin,  New  Jersey,  has  attracted  much 
attention  at  different  times,  and  although  the  attempts  to  distil 
metal  from  it  have  been  unsuccessful,  it  has  recently  been 
worked  with  renewed  energy  in  order  to  manufacture  the  pig- 
ment zinc-white  (see  Metallosalines).  Besides  this  locality 
of  red  zinc-ore,  we  also  have  a  large  formation  of  calamine 
in  Pennsylvania,  and  it  frequently  accompanies  the  lead-ores 
of  Illinois,  &c. 

Mercury  occurs  as  a  sulphuret,  which  is  mixed  with  lime 
and  distilled.  A  notable  locality  of  the  native  cinnabar  has 
been  opened  in  California,  but  the  superior  attractions  of 
gold-washing,  or  washing  for  gold,  has  prevented  a  fair  de- 
velopment of  the  ore.  The  analysis  of  one  specimen  yielded 
upwards  of  60  per  cent,  mercury,  of  another  more  than  30  per 
cent.  The  last  was  from  an  average  of  many  pounds  of  ore. 
The  ore  presented  a  beautiful  contrast  of  the  red  cinnabar 
with  a  white  quartzose  vein,  and  the  cinnabar  contained 
hydrated  oxide  of  iron  and  bitumen. — J.  C.  B. 

Purification  of  Mercury. — Ulex's  method  of  purifying 
commercial  quicksilver  was  formerly  employed  in  Struve's 
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laboratory  at  Dresden  (Archiv.  d.  Phar.  xlvi.  and  Polytech. 
Centralbl.  1847).  2ft)  mercury  is  rubbed  for  10  minutes  with 
J  ox.  of  a  solution  of  perchloride  of  iron  (sp.  gr.  1.48)  and 
|  ox.  water,  the  iron  solution  washed  off  with  water,  and  the 
mercury  dried.  If  it  contain  more  than  1  per  cent,  lead,  the 
operation  should  be  repeated.  Perchloride  of  iron  has  the 
property  of  minutely  dividing  mercury,  the  iron  being  re- 
duced to  protochloride,  and  some  subchloride  of  mercury  being 
formed,  which  prevents  the  globules  from  reuniting.  When 
other  metals  are  present,  they  are  more  readily  chlorinized 
than  the  mercury,  and  either  washed  away  in  solution  or  left 
as  an  insoluble  powder.  To  test  the  purity  of  mercury,  Ulex 
recommends  shaking  it  in  a  clean  glass  tube,  when,  if  impure, 
a  black  powder  appears  on  the  surface  of  the  glass.  In  this 
manner  ?tdiro  part  of  lead  is  shown.  Eisner  offers  as  a  con- 
Tenient  but  more  costly  method  of  preparing  absolutely  pure 
mercury,  to  warm  a  solution  of  corrosive  sublimate  (chloride 
of  mercury)  in  an  iron  vessel  with  iron  nails. 

Mercury. — Violette  (Comptes  Rendus,  1850)  has  proposed 
a  very  convenient  method  of  distilling  mercury  by  high  pres- 
sure steam.  It  consists  in  placing  the  amalgam  or  metal  in  a 
cast-iron  cylinder  to  which  is  attached  a  worm.  This  latter 
serves  as  a  heater  for  the  water  and  also  as  a  conduit  for  the 
generated  steam,  which,  in  traversing  the  interior  of  the  cylin- 
der, heats  and  volatilizes  the  contained  metal.  The  vapors 
of  metal  and  water,  becoming  involved,  pass  over  in  a  double 
current  into  the  refrigerator,  where  they  are  condensed  and 
separate  into  strata. 

This  plan  has  the  great  advantages  of  economy  as  to  time, 
fWel,  and  labor ;  all  danger  of  concussion  is  obviated,  and  as 
there  is  no  escape  of  vapor,  the  workmen  suffer  no  injury  to 
health,  as  is  the  case  by  the  usual  process. 

Arsenic  is  associated  with  ores  of  cobalt,  nickel,  copper, 
&c,  as  arseniuret  of  those  metals,  and  in  the  preliminary 
operations  of  roasting,  it  volatilizes  as  arsenious  acid,  and 
condenses  in  flues  and  chambers  constructed  for  the  purpose. 
It  is  then  mixed  with  charcoal  and  sublimed  as  metal,  or  with 
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sulphur  and  sublimed  as  realgar  or  red  sulphuret  of  arsenic. 
For  its  diffusion,  see  Copper,  above. 

6.  Antimony  and  Bismuth. — These  metals  are  obtained  by 
eliquation,  or  by  heating  their  ores  when  they  flow  out  from 
the  gangue.  We  have  not  yet  found  important  localities  of 
either  of  these  metals,  although  antimony  is  inconveniently 
associated  with  some  Western  le^d-ores.  Bismuth,  occurring 
mostly  in  the  native  state,  is  simply  subjected  to  this  operation ; 
but  antimony,  being  generally  found  as  sulphuret,  is  eliquated 
as  such,  the  sulphuret  being  very  fusible.  The  metal  or  re- 
gains of  antimony  is  then  obtained  by  heating  the  sulphuret 
with  iron,  alkali,  &c.  which  take  up  its  sulphur.  As  it  is  of 
some  importance  to  have  it  free  from  arsenic,  various  processes 
have  been  devised  to  effect  the  separation,  with  variable  success. 

Antimony  free  from  Arsenic. — To  effect  this  separation  ac- 
cording to  Liebig's  method,  Bensch  observes  that  the  presence 
of  sulphuret  of  iron  is  necessary,  and  gives  the  proportions : 
100  pts.  crude  antimony  (sulphuret),  42  pts.  clean  iron  filings, 
10  pts.  anhydrous  glauber's  salt,  2  pts.  charcoal,  and  2  per 
cent,  sulphuret  of  iron.  After  fusion,  16  pts.  of  the  regulus, 
containing  iron,  1  pt.  sulphuret  of  antimony,  and  2  pts.  soda 
are  kept  in  fusion  an  hour,  and  the  regulus,  freed  from  slag, 
is  fused  first  with  1J  and  then  with  1  pt.  soda  (without  sul- 
phuret of  antimony),  each  time  for  an  hour,  until  the  slag  has 
a  light-yellow  color.  The  passage  of  the  antimony  through 
the  crucible  is  prevented  by  smearing  it  previously  with  moist 
soda,  and  then  heating  it  until  the  soda  fuses  and  glazes  the 
interior. 

7.  Silver  and  Gold. — We  place  these  together,  from  their 
similar  metallurgic  treatment,  both  in  the  ore  and  when  puri- 
fied for  commercial  purposes.  The  methods  of  purifying  are 
partly  by  fire  and  partly  by  acid ;  the  modes  of  extraction 
from  their  ores  are  partly  by  washing,  partly  by  amalgamation 
with  mercury,  and  recently  liquid  methods  have  been  proposed. 
Native  gold  generally  contains  silver,  the  greater  part  of  which 
is  to  be  separated,  being  lost  by  association  with  a  metal  of 

far  greater  value ;  and  silver,  when  obtained  from  its  ores,  is 
»2 
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generally  worked  for  the  small  fraction  of  gold  it  contains. 
Hence,  both  in  extracting  and  refining,  the  mixed  hydro  and 
pyro-metallurgic  processes  are  adopted. 

The  processes  of  separation  or  parting  are  by  nitric  or 
sulphuric  acid.  In  the  former  case,  the  gold  is  melted  with 
2  or  3  times  its  weight  of  silver,  granulated  by  pouring  into 
water,  and  then  treated  with  pure  nitric  acid,  which  extracts 
not  only  the  silver  added,  but  also  more  or  less  of  that  originally 
contained  in  the  gold ;  for  gold  has  such  a  covering  power  that 
acid  could  not  extract  the  silver  originally  present,  but  by 
adding  more  silver,  the  gold  is  so  disseminated,  that  as  the 
silver  is  extracted,  the  gold  is  left  in  a  spongy  state.  For 
parting  by  sulphuric  acid,  the  gold  is  melted  with  more  silver 
than  for  nitric  acid,  granulated,  and  then  heated  with  un- 
diluted oil  of  vitriol  in  vessels  of  platinum  or  iron,  whereby 
silver  and  copper  are  extracted  and  the  gold  untouched.  This 
method  is  especially  applicable  to  silver  containing  only  traces 
of  gold. 

The  silver  dissolved  out  from  gold  is  recovered  either  by 
precipitating  it  in  the  metallic  state  by  copper,  or  it  is  pre- 
cipitated as  a  chloride  by  common  salt,  and  the  chloride  re- 
duced most  conveniently  and  neatly  by  zinc  and  dilute  acid. 

Silver. — An  important  series  of  essays  on  this  metal,  by 
Malaguti  and  others,  especially  with  reference  to  its  extraction 
from  the  ore,  has  been  presented  to  the  "Academic  des 
Sciences"  of  Paris,  abstracts  of  which  have  appeared  in  the 
Comptes  Rendus,  Chemical  Gazette,  London  Journal,  &c.  We 
refer  to  them  for  the  details. 

Reduction  of  Silver  from  it%  Orei. — A  new  method  of  ef- 
fecting this  is  to  roast  the  ores  with  common  salt,  which  forms 
chloride  of  silver,  and  to  lixiviate  the  roasted  ore  with  a  hot 
solution  of  common  salt,  which  dissolves  out  the  chloride  of 
silver.     The  solution  is  precipitated  by  metallic  copper. 

According  to  another  method,  the  sulphuretted  ores  are 
carefully  roasted  in  a  reverberatory,  to  change  them  into  sul- 
phates; the  sulphates  lixiviated  by  boiling  water,  and  the 
silver  precipitated  by  metallic  copper. 
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Dr.  Percy  proposes  to  extract  silver  from  its  ores,  in  the 
wet  way,  by  means  of  hyposulphite  and  chloride  of  lime. 
The  details  of  the  mode  are  given  in  a  paper  read  before  the 
British  Association,  Aug.  9,  1848.  (Ch.  Gaz.  vii.) 

Solubility  of  Chloride  of  Silver. — According  to  Pierre  (Journ. 
de  Pharm.  (3)  xii.  237),  1  pt.  chloride  of  silver  is  soluble  in 
200  pts.  strong  chlorohydric  acid,  and  in  600  pts.  of  the 
same  acid,  diluted  with  twice  its  weight  of  water. 

Reduction  of  Chloride  of  Silver. — According  to  Hornung 
(Journ.  de  Ghim.  Mldicale,  1847),  moist  chloride  of  silver  is 
easily  reduced  by  metallic  copper  and  ammonia,  very  little 
ammonia  being  required  for  the  purpose.  The  reduced  silver 
is  well  washed  with  water  and  dried. 

Kessler's  method  of  obtaining  chemically  pure  silver  is 
as  follows  (Le  Technologiste,  1847) :  Silver  alloyed  with  cop- 
per or  lead  is  dissolved  in  the  least  possible  quantity  of  pure 
nitric  acid,  the  solution  diluted  with  20  times  as  much  water, 
and  a  solution  of  protacetate  of  iron  added  as  long  as  a  pre- 
cipitate ensues.  The  latter  is  washed  first  with  acetic  acid, 
and  then  with  water  acidulated  by  sulphuric  acid,  until  the 
wash-water  ceases  to  show  a  precipitate  with  prussiate  of 
potash.  The  precipitation  of  silver  is  so  complete,  that  not  a 
trace  of  it  can  be  found  by  common  salt  in  the  filtered  liquid. 
The  protacetate  of  iron  also  precipitates  platinum,  especially 
by  warming  the  solution.  The  surface  of  articles  on  which 
galvanic  copper  is  to  be  precipitated,  and  which  is  not  easily 
rendered  conducting  by  graphite,  may  be  rendered  so  by  im- 
buing it  with  a  solution  of  nitrate  of  silver  and  then  treating 
it  with  protacetate  of  iron. 

Wittstein  (Buch  Rep.  vol.  ii.)  has  compared  the  advantages 
of  the  various  processes  for  reducing  chloride  of  silver,  and 
finds  that  with  charcoal  to  be  the  safest  and  most  economical. 
2  pts.  of  chloride  are  mixed  with  1  pt.  of  moist  charcoal, 
the  whole  pressed  into  a  black-lead  crucible,  loosely  covered 
and  heated.  Calcination  is  continued  until  an  half-hour  be- 
yond the  cessation  of  hydrochloric  vapor.  When  cold,  the 
silver  is  extracted  by  nitric  acid  of  1.20, 3  pts.  being  required 
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process,  gold  may  be  extracted  from  silver,  even  when  it  forms 
an  exceedingly  minute  proportion  in  the  latter,  by  boiling  it 
with  oil  of  vitriol  in  iron  or  platinum  vessels,  and  a  large 
amount  of  gold  has  been  thus  recovered  from  old  silver,  since 
the  process  was  first  made  known.  To  effect  the  parting  most 
completely,  there  should  be  in  16  pts.  alloy  3  to  4  pts.  gold, 
and  at  least  10  of  silver.  Pettenkofer's  experiments  were  made 
in  the  refinery  at  Munich,  with  Eronenthaler  (crown-dollars), 
which  contain  TViftnw  of  gold.  The  parting  is  at  first  rapid 
until  the  fineness  reaches  958  to  960  thousandths,  when  long- 
continued  boiling  (14  times)  with  great  excess  of  acid  raises 
it  only  to  970-972  thousandths,  when  it  consists  of  970  gold, 
28  silver,  and  2  platinum.  No  excess  of  acid  nor  repeated 
boiling  will  raise  this  spongy  gold  more  than  £  thousandth 
beyond  this.  It  may,  however,  be  refused  with  nitre,  alloyed 
with  silver,  and  again  parted  by  oil  of  vitriol.  It  would  ap- 
pear, from  his  experiments,  that  the  silver  is  alloyed  in  the 
metallic  state  with  the  spongy  gold,  and  not  combined  with 
chlorine,  phosphorus,  nor  arsenic;  but  it  powerfully  resists 
all  attempts  to  extract  it,  whether  by  sulphuric  or  nitric  acid. 
Sulphur  may  be  distilled  over  it  without  its  forming  sul- 
phuret  of  silver.  Treated  with  boiling  sulphuric  acid  to  which 
bichromate  of  potassa  has  been  added,  a  considerable  amount 
of  gold  is  dissolved,  while  sesquioxide  of  chrome  is  formed ; 
but  neither  silver  nor  platinum,  which  is  also  present,  is  at- 
tacked. Pettenkofer  thinks  that  the  silver  is  in  a  different 
state  from  its  normal  condition.  The  silver  may  be  extracted 
by  fusion  with  bisulphate  of  potassa  or  soda.  It  is  probable 
that  the  great  preponderance  of  gold  assimilates  the  alloyed 
silver  to  itself,  just  as  silver  alloyed  with  platinum  renders 
the  latter  soluble  in  nitric  acid,  and  as  platinum  in  gold  sub- 
jects the  latter  to  more  powerful  corrosion  by  fusion  with 
nitre. 

Parting  by  Nitric  Acid,  or  Quartation. — Pettenkofer  con- 
firms the  results  of  Eandelhardt  and  Ghaudet,  that  the  ancient 
proportion  of  3  silver  to  1  gold  is  unnecessary,  but  that  2£ 
silver  to  1  gold  is  a  far  better  proportion ;  for  the  gold  retains 
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1.       2.        8. 

87.6  ...  86.57  ...  88.75 

8.7  ...  12.33  ...     8.88 

■  ...      U.Z«7  ...      U.oD 

1.7  ...     0.54  ...  trace. 

2.0  ...  ...     1.40 


0        99.73        99.88 
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from  its  light  coating  of 
'!,  its  li«rht  color  indicates  a  large 
The  average  fineness  of  California  gold, 
,!>  '  ■.!:!'•!  1-y  .--.me  thousand  assays  at  the  United  States 
Mi:.\  I'i.il.i'lf  ]j.];i:t,  is  sS;>  thousandths,  or  88J  per  cent,  pure 
gold,  ari-1  lloth  or  11 J  percent,  silver,  omitting  mere  traces 
of  other  rnetals.     For  Iridosmin,  see  below. 

The  gold  production  of  Russia  in  1847  was  about  17f  mil- 
lions of  dollars,  and  supposing  it  to  have  increased  100  pounds 
per  annum,  it  would  amount  to  20  millions  in  1850.  The  pro- 
duce of  California  may  be  estimated  at  50  millions.  These 
numbers  being  moderate  estimates  from  known  returns,  the 
quantity  of  gold  from  the  new  sources  of  this  metal  in  Russia 
and  the  United  States  was  70  millions,  or  more  than  300,000 
troy  pounds,  in  1850. 

Extraction  of  Gold  from  Ores. — Allain  and  Bartenbach's 
process  (Comptes  Rendus,  1849)  for  extracting  gold  is  ap- 
plicable to  all  pyritous  ores,  even  when  the  proportion  of  noble 
metal  does  not  exceed  two  ten-thousandths.  For  working  ore 
containing  this  quantity,  the  expense  will  be  about  $40  for 
every  pound  of  gold  obtained. 

The  ore,  after  being  roasted  in  the  air,  is  powdered,  sieved, 
re-roasted  into  a  red  mass,  made  into  paste  with  sulphuric 
acid  of  66°,  and  again  roasted  until  the  entire  cessation  of 
sulphurous  fumes.  Sulphur,  zinc,  and  copper  are  thus  largely 
removed.  The  ore  is  now  reduced  to  a  still  finer  powder, 
boiled  with  dilute  oil  of  vitriol,  and  the  undissolved  residue 
digested  in  a  mixture  of  6  pts.  muriatic  acid  of  21°  and  1  pt. 
nitric  acid  of  36°,  diluted  with  water.     Copper  and  gold  are 
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borax,  and  silica,  whereby  a  fusible  slag  of  oxide  of  lead  would 
result,  and  might  be  skimmed  from  the  surface  of  the  gold. 
Palladium  and  platinum,  not  unfrequently  present  in  California 
gold,  are  likewise  removed  by  the  nitric  acid  in  parting  silver 
from  gold.  Grains  of  iridosmin  have  been  observed  in  Ca- 
lifornia gold,  in  distinct  particles,  even  after  three  or  more 
fusions,  and  seem  to  have  no  tendency  whatever  to  enter  into 
an  alloy;  but,  while  casting  such  gold,  these  particles  collect  at 
the  bottom  of  the  pot,  from  their  greater  specific  gravity,  and, 
by  remelting  in  a  small  crucible,  and  carefully  casting,  they 
may  be  obtained  mixed  with  a  small  quantity  of  gold.  The 
latter  is  dissolved  by  nitromuriatic  acid,  and  the  iridosmin 
obtained  pure. — J.  0.  B. 

8.  Platinoid  Metals. — Platinum  is  associated  with  several 
other  metals  in  the  platinum  sand  which  is  found  in  some 
gold-districts.  They  have  not  been  found  as  a  distinct  deposit 
in  California,  but  have  been  observed  in  the  United  States 
Mint  in  the  operations  of  assaying  and  parting.  These  as- 
sociated metals  are  palladium,  rhodium,  iridium,  and  osmium, 
to  which  we  must  add  the  lately  discovered  metal,  ruthenium. 
They  have  a  sufficient  resemblance  to  be  classed  together,  and 
are  obtained  by  a  similar  hydrometallurgic  treatment.  The 
grains  of  iridosmin,  alluded  to  under  gold,  have  been  quali- 
tatively examined  and  found  to  contain  the  new  metal  ruthe- 
nium, as  was  observed  by  Claus  in  relation  to  the  iridosmin 
from  other  localities.  Palladium  has  been  observed,  and  at 
times  in  sufficient  quantity  to  render  the  gold  brittle.  The 
quantities  of  platinoid  metals  found  in  the  California  gold  are 
small,  about  lJBb  of  iridosmin  having  been  obtained  from 
about  25  tons  of  the  gold,  Tffflfruff?  but  the  greater  part  has,  of 
course,  passed  into  the  coin,  the  coarser  grains  only  being 
left.— J.  0.  B. 

Solution  of  Platinum  Sand. — To  dissolve  it  more  readily, 
it  is  fused  with  3  times  its  weight  of  zinc,  and  the  brittle  mass 
thus  obtained  is  powdered  and  sifted.  It  is  digested  with 
dilute  sulphuric  acid  to  dissolve  most  of  the  zinc  and  iron, 
washed  with  water,  and  then  boiled  with  nitric  acid,  which 
F 
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dissolves  iron,  copper,  lead,  and  palladium.  The  finely  divided 
platinum  in  the  residue  is  dissolved  by  nitromuriatic  acid, 
avoiding  an  excess  of  muriatic,  which  would  dissolve  too  much 
iridosmiik  The  usual  method  requires  8-10  times  its  weight 
of  nitromuriatic  acid.  (Hess  in  Bullet,  de  l'Acad.  de  St. 
Petersbourg.) 

Palladium. — According  to  Schmidt  and  Johnston,  it  is  ob- 
tained from  the  gold-ores  of  Gongo  Socco,  Brazil,  which 
contain  gold,  silver,  palladium,  copper,  and  iron,  by  dissolving 
in  nitric  acid,  which  leaves  the  gold,  precipitating  silver  from 
the  solution  by  common  salt,  and  precipitating  palladium  and 
copper  from  the  last  filtrate  by  metallic  zinc.  These  two 
metals  are  then  dissolved  in  nitric  acid  and  an  excess  of  am- 
monia added,  which  precipitates  the  ammonia-palladium  salt 
and  holds  the  copper  in  solution.  By  igniting  the  palladium 
salt,  metallic  spongy  palladium  is  obtained,  which  is  condensed 
by  a  hydraulic  press,  and  hammered  like  platinum.  6000  oz. 
of  palladium  have  been  thus  extracted.  On  this  method  we 
would  observe  that,  unless  the  gold  contain  a  sufficient  amount 
of  the  other  metals,  these  metals  cannot  be  fully  extracted. 
Moreover,  it  is  doubtful  whether  all  of  the  copper  would  be 
extracted  from  the  palladium  salt  by  ammonia ;  and  if  pure 
palladium  be  required,  it  would  probably  be  necessary  to  re- 
peat the  solution  in  nitric  acid  and  separation  by  ammonia. 

9.  Nickel  and  Cobalt — These  metals  being  usually  found 
together,  and  each  impairing  the  other's  qualities,  they  are 
separated  chiefly  by  hydrometallurgic  treatment,  after  con- 
centration by  calcination  of  their  ores  and  fusion.  They  are 
usually  combined  with  arsenic,  but  in  Mine  &  la  Motte,  Mis- 
souri, they  are  either  sulphurets  or  oxides.  They  are  nowhere 
abundant.  Traces  of  cobalt,  sometimes  amounting  to  2  and 
3  per  cent.,  may  be  found  in  nearly  all  the  ores  of  manga- 
nese.— J.  C.  B. 

10.  Alloys. — Most  metals  will  fuse  together  and  remain 
united  while  cooling,  and  sometimes  the  compounds  offer  pro- 
perties intermediate  between  those  of  their  constituents.  Thus 
brass  is  intermediate  in  color  and  toughness  between  copper 


and  zinc ;  so  gold  and  silver,  or  either  of  these,  with  copper. 
But,  in  some  instances,  the  properties  of  the  alloy  are  different; 
thus  bronze,  although  intermediate  in  color  between  its  con- 
stituents, copper  and  tin,  presents  an  extraordinary  combina- 
tion of  hardness  and  toughness.  A  small  quantity  of  tin, 
lead,  or  zinc  renders  gold  brittle.  By  alloying  metals,  there- 
fore, wc  may  obtain  bodies  which,  for  all  practical  purposes, 
are  so  many  new  metals. 

Bronze. — The  following  table  exhibits  the  composition  of 
some  ancient  and  modern  bronze  and  bell-metal,  according  to 
recent  analyses. 


Title. 
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i 

| 

4 

1 

J 

Analrat 

I,  Ancient  Attic 

88.46 
76.41 

87.95 

S5.es 

96.76 

ST.S9 
88.81 

78.94 

72.S2 

10.04 

7.05 
10.85 

11.44 

8.23 

10.24 
11.68 
9-61 

21.67 

21.06 

!<;..-.! 
£.58 

0.76 
2.81 

1.19 
2.14 

0.27 

1.18 

0.17 
0.16 

m 

2.11 
2.66 

A.  Miticherlich. 

Schmid. 
Wagner. 

Manse. 

Schmid. 

Wagner. 

Ulich. 

Heldt 

Hejl. 

Hejl. 

2.  Athenian  bronie, 
or  the  Roman  pe- 

8.  Athenian  bronie.. 

4.  Coin  of  1  Macedo- 

nian king 

5.  Coin  of  Alexander 

8.  Coin  of  Alexander 

9.  Darmstadt  chime, 

B,  above  firstline 
10.  Darmstadt  chime 

C,  treble  clef..... 

See  an  excellent  article  on  the  alloys  of  copper  and  tin,  in 
Technologists,  and  in  the  Lond.  Jonrn.  Oct.  1850. 

Speculum  Metal. — (Chinese  metallic  mirrors.) — Copper 
80.836  +  Lead  9.071  +  antimony  8.48  =  98.337.  It  con- 
tained no  trace  of  arsenic,  exhibited  a  brilliant  polish,  and 
did  not  tarnish  in  the  air.  The  presence  of  antimony  is  in- 
teresting, as  it  is  not  employed  for  metallic  mirrors,  and  the 
above  metals  will  probably  be  well  adapted  to  the  mirrors  of 
telescopes. 
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No.  10  was  from  Sheffield,  Kugland,  and  characterized  by 
"Wery  color  and  its  great  elasticity ;  No.  11  was  termed 
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Chinese  silver,  and  No.  12  exhibited  a  fine  silver-color.  Eis- 
ner ascribes  the  elasticity  to  the  greater  content  of  copper. 
Nos.  13,  14,  and  15,  analyzed  by  Louyet,  were  used  in  Bir- 
mingham for  articles  to  be  plated. 

Malleable  Brass. — Eisner  (Newton's  Journ.)  has  prepared 
malleable  brass,  by  fusing  together  60  pts.  copper,  and  40 
pts.  zinc.  Great  care  is  requisite  in  the  heating,  lest  too 
much  loss  of  zinc  might  ensue,  and  thus  render  the  process 
unsuccessful.  To  obviate  this  difficulty,  he  advises  the  better 
plan  of  substituting  a  proportional  mixture  of  brass  for  the 
zinc,  and  supplying  the  deficiency  of  copper. 

This  alloy  is  close-grained,  of  spec.  grav.  8.44  at  50°  F., 
very  tough  and  malleable  when  heated.     Its  hardness  =  4. 

Tungsten  and  Capper. — Dr.  Percy  (Ch.  Gaz.  vi.),  who  made 
a  series  of  experiments  upon  the  subject,  found  that  tungsten 
does  not,  as  was  anticipated  from  its  peculiar  nature,  impart 
hardness  to  copper  and  protect  it  from  oxidation.  The  essays 
with  brass,  German  silver,  and  other  metals,  gave  similar 
results. 

Alloy  for  Bearings  of  Axles  of  Locomotives. — An  alloy  of 
85  lead  and  15  antimony  is  recommended  to  be  cast  in  a  box, 
and  then  greased  in  the  usual  way  with  soda,  tallow,  and  palm 
oil.  The  part  did  not  become  warm,  and  the  alloy  prevented 
the  lateral  vibrations. 

Alloys  for  Bearings  of  Rollers,  Turning-lathes,  Wagon- 
boxes,  fie. — For  heavy  works,  Tapp  recommends  lib  copper, 
3£  oz.  tin,  and  4J  oz.  lead.  The  copper  is  first  fused,  the  tin 
next  added,  and  lastly,  the  lead ;  and,  before  casting,  the  whole 
is  well  mixed.  For  smaller  machinery  with  hand-power,  the 
best  alloy  is  73  pts.  tin,  18  pts.  antimony,  and  9  pts.  copper. 
•  Fenton  recommends  the  following  alloy  as  having  proved 
serviceable  for  bearings  on  English  railroads :  80  pts.  zinc, 
5£  pts.  copper,  and  14£  pts.  tin.  It  is  40  per  cent,  cheaper 
than  brass,  may  be  fused  in  iron  pots,  and  is  a  good  alloy  for 
cocks.  * 

See  a  tabulated  view  of  many  alloys,  employed  in  the  arts, 
in  different  proportions,  in  the  Polytech.  Notizblatt,  1847,  &c. 
'2  6 
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ubd  >****<*.  Ifc4**  trfrt  described  an  amalgam  mmd  by  riffrnwaa 
it  ir » «7'  hard,  adhesive.  a»d  of  a  ^rajkii  coiar ;  and.  owing  10 
tii*  rerjr  «tigbt  difference  «f  demit j  in  the  raf:  and  hard  suae, 
it  irfwupU*  the  §*»e  fipace  rhes  coal  at  in  the  plastic  suae. 
Tiiii  letter  Oftbdiuw  k  pre*  bj  heating  the  amalgam  u> 
i**rlr  the  toiling  f*mt  at  aaercanr,  and  then  triturating  it, 
fvr  twoe  taue,  ia  a  suortar.  After  eoolmg.  it  is  soft  and 
readiljr  worked  €»cb«r  ritJb  tbe  fii^gen  or  took.  la  a  fc^r 
Lours,  it  Uxxxoc*  iutec^el/  hardL  Tbe  foDowrog  is  the  IwA 
f^roeeM  <^r  tke  profpajraUoa  of  tttt  amalgam  Weigh  oat  % 
Hiuntity  (4  yu*  mercwj,  diaaolre  k  ia  a  q.  a.  irf  hm 
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phuric  acid,  and  triturate  the  resulting  paste  of  sulphate  with 
pure,  finely-divided  copper,  diffused  in  water  at  140°-158°. 
There  must  be  sufficient  copper  to  form  a  composition  of  70 
pts.  mercury  and  30  pts.  copper,  or  enough  to  reduce  all  the 
mercury  salt  employed,  and  to  alloy  the  mercury  eliminated. 
After  rubbing  for  some  time,  the  amalgam  is  to  be  well 
washed,  pressed  in  a  leather  bag,  and  formed  into  small  cakes 
for  use. 

Various  Alloys. — Stirling  forms  an  alloy  of  zinc  and  iron, 
by  throwing  a  quantity  of  zinc  into  a  cupola  after  the  metal  is 
run  out  and  the  blast  stopped,  whereby  an  alloy  is  formed  with 
the  iron  still  adhering  to  the  sides,  fuel,  &c.  When  the  alloy 
contains  more  than  7  per  cent,  iron,  zinc  is  to  be  added  to  it ; 
when  less  than  4  per  cent.,  iron  is  to  be  added,  the  best  alloy 
containing  from  4  to  7  per  cent.  iron.  This  alloy  is  used  for 
other  alloys  instead  of  zinc.  An  alloy  of  copper  and  man- 
ganese is  made  by  adding  to  melted  copper  from  J  to  2  per 
•cent,  of  black  oxide  of  manganese,  or  by  mixing  them  before- 
hand and  then  melting,  keeping  the  metal  in  either  case 
covered  with  a  reducing  flux.  A  gold-colored  alloy  is  pro- 
duced by  adding  1  pt.  of  the  zinc  alloy  to  4  pts.  of  the  copper 
alloy :  it  is  very  malleable  and  ductile,  and  takes  a  fine  polish. 
The  addition  of  \  per  cent  of  tin  hardens  the  gold  alloy,  al- 
though as  much  as  4  per  cent,  may  be  used.  To  prevent 
heating  by  friction,  lead  may  be  added  to  the  alloy.  An 
improved  German  silver  is  made  by  melting  10  pts.  copper, 
2  pts.  nickel,  and  6  pts.  of  the  iron-zinc  alloy ;  or  8  pts.  cop- 
per, 2  pts.  nickel,  and  4  pts.  of  the  iron-zinc  alloy.  A  much 
larger  proportion  of  iron-zinc  renders  the  metal  too  hard  for 
rolling,  but  good  for  some  casting.  An  excess  of  copper 
spoils  the  color.  The  nickel  and  copper  are  first  melted  and 
the  zinc  alloy  then  introduced  under  cover  of  a  reducing 
flux.  (Rep.  Pat.  In  v.  July,  1850.) 

Fraudulent  Gold. — When  gold  of  12  carats  or  less,  is  al- 
loyed with  zinc  instead  of  silver,  it  still  retains  a  true  golden 
color,  and  this  property  has  caused  its  extensive  use  in  the 
manufacture  of  fraudulent  jewelry.  (Technologiste,  1847.) 
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"  -r*rian  '.rr**1  Alloy. — According  to  How  (Journ.  Pract. 
Vmc  riij,  .  :ie  Peruvian  gold  alloy  consists  of  gold  38.93, 
-.r-trr   i-fc?»^,  copper  5.80. 

". .  — A.  :ew  operations  on  the  metals,  connected  with  the 
•mWiuii  subject,  are  here  thrown  together. 

L  cat  J\»,«r'4  and  Tubes. — An  improvement  consists  in  the  em- 
■i«>  vtutuc  oi  machinery  for  ramming  the  moulds  and  cores,  and 

■  'tviAaurtfa  -[uantity  of  sand  being  pressed  into  each  portion 
i  .ne  aask  and  between  the  converging  sides  of  the  divided 
•  >itf-ci'.\«  and  tor  forming  a  core  by  enveloping  a  metal  rod  in 

"i.L   .>('  *ire  upon  which  the  sand  is  compressed.  (Lond. 
.»uiit.  wwiii.  Aug.) 

':i'UHiutj  Metal  Castings. — To  cleanse  metal  castings,  they 
>»e   uMially  thrown  into  water  acidulated  by  sulphuric  or  mu- 

■  auc  .wul ;  hut  us  some  metal  is  removed  and  the  surface  left 
'cu^i,   the   process  is  objectionable.      Thomas  and  Delisse 

■mud  by  their  experiments  that  if  several  organic  substances 
»vic  ulded  to  the  acid  water,  the  scale  of  dirt  and  oxide  was 

iLuoWvl,  but  the  Mirface  of  the  metal  unattacked.  Eisner 
■ouud  thai  tur  added  to  the  acid  water  completely  cleansed  an 
'ivui  lasting,  while  another  piece  of  casting  in  the  usual  acid 
*,uci  \>ua  nearly  dissolved.  ( Technologists  See  also  Journ. 
■u.  luat.  i-»)  xviii.  VX) 
Wtiduii-lt  J  Iron. — After  cleaning  the  surface  to  be  enameled, 

■  iie  enamel  is  laid  on  as  a  paste  and  burned  in  under  a  muffle. 
u.  WalUiu  iliiiiul.  Jouru.  Arts,  1847)  uses  three  successive 
hirers,  »hieh  are  as  often  heated  in  the  muffle.     The  first  coat 

i  made  by  fritting  <>  pts.  pounded  flint-glass,  3  pts.  borax,  1 
i  :.  red  lead,  and  I  pt.  oxide  of  tin.  One  part  of  this  frit, 
mixed  with  2  pts.  calcined  and  ground  bones,  is  ground  fine 
with  water,  spread  over  the  metallic  surface  as  a  thick  paste, 
dried,  aud  then  heated  to  redness  in  the  muffle.  The  second 
coat  is  made  of  32  pts.  calcined  and  ground  bones,  16  pts. 
kaolin,  14  pts.  Cornish  granite,  and  8  pts.  potash  in  solution : 
the  paste  thus  made  is  fritted  for  2-3  hours  in  a  reverberatory 

•"*  then  powdered.  Of  this  frit  o£  pta.  are  mixed  with  16 
»    ~irsely-powdercd  tlint-glass,  5  J  pts,  calcined  aud  ground 
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bones,  and  3  pts.  ignited  and  ground  flints.  The  mixture  is 
then  ground  with  water,  spread  over  the  first  coat  and  burned 
in.  The  third  and  last  coat  (which  is  similarly  treated)  con- 
sists of  12  pts.  powdered  feldspar,  4 J  pts.  kaolin,  18  pts. 
borax,  3  pts.  saltpeter,  1 J  pt.  potash,  and  1J  pt.  oxide  of  tin. 

Soldering  Salt  (chloride  of  zinc  and  ammonium). — Vessels 
may  be  tinned  with  this  salt  without  previously  cleansing  their 
surfaces.  It  is  made  by  dissolving  life  zinc  in  muriatic  acid, 
adding  22  pts.  salammoniac  to  the  solution,  and  evaporating 
to  dryness  ;  the  yield  is  2  Jib  of  the  double  salt.  To  use  it,  the 
salt,  moistened  with  water,  is  brushed  on  the  surface  to  be 
tinned,  a  little  solder  laid  on  it  here  and  there,  and  the  surface 
heated  until  the  solder  fuses,  when  it  flows  wherever  the  salt 
was  put,  and  unites  with  the  metallic  surface.  (Journ.  f. 
Buchdruckerk.  1847,  No.  vii.) 

Tinning. — According  to  Becquerel,  well-cleansed  vessels  of 
iron  and  copper  may  be  tinned  by  dipping  them  into  a  solution 
of  the  double  salt  of  chloride  of  tin  and  sodium,  at  a  heat  of 
160°  assisted  by  contact  with  zinc. 

Soldering  Wrought  and  Cast-iron. — Filings  of  soft  cast-iron 
are  melted  with  calcined  borax,  the  mass  pulverized  and 
sprinkled  on  the  parts  to  be  united.  They  are  then  separately 
heated  and  welded  together  on  an  anvil  by  gentle  blows. 
(Journ.  Fr.  Inst.  (3)  xviii.  50.) 

Welding  Powder. — To  melted  borax,  Tfa  salammoniac  is 
added,  the  mixture  poured  on  an  iron  plate,  and  an  equal 
weight  of  quicklime  ground  up  with  it.  Iron  or  steel  to  be 
welded  is  first  heated  to  redness,  the  mixture  laid  on  the  weld- 
ing surfaces,  and  the  metal  again  heated,  but  far  below  the 
usual  welding  heat.  The  pieces  unite  firmly  by  hammering. 
(Lond.  Builder,  1848.) 

2.  HydroMetallurgy 

Embraces  those  processes  performed  by  liquid  agents  on 
metals,  by  which  they  are  procured  again  from  combinations 
in  the  metallic  jtate.     Some  of  these  operations  are  included 
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in  Pyrometallurgy,  as  they  constitute  some  of  the  necessary 
steps  for  extracting  metals  from  their  ores  and  purifying 
them.  The  present  division  embraces  all  other  liquid  metal- 
lurgic  processes,  especially  the  wide-spreading  branch  of  gal- 
vanoplastics,  together  with  etching  metals  and  photography. 

When  we  say  that  carbon  is  the  great  reducing  agent  em- 
ployed in  metallurgy,  we  refer  to  its  exclusive  use  from  time 
immemorial  in  furnaces,  both  as  fuel  and  a  reducing  agent ; 
but  recent  experiments  have  shown  its  reducing  and  decompos- 
ing power  even  in  solution.  Refer,  also,  to  the  third  division 
of  Chemics  for  its  decomposing  power. 

Deozidation  by  Carbon  in  the  wet  way. — Schonbein  has 
ascertained  that  the  persalts  of  iron  and  the  salts  of  red  oxide 
of  mercury  may  be  reduced,  by  agitating  their  solutions  with 
finely  powdered  charcoal  (as  ignited  lamp-black)  to  salts  of 
protoxide  of  iron,  and  of  the  black  oxide  of  mercury  re- 
spectively. 

On  the  reduction  of  salts  of  iron  to  the  metallic  state,  see 
Journ.  Fr.  Inst.  (3)  xix.  354,  and  Chem.  Gaz.  April,  1850. 

1.  Galvanoplastics. — We  have  a  few  points  to  offer  on  the 
general  subject  of  galvanoplastics,  by  which  metals  are  pre- 
cipitated in  the  metallic  state  by  a  galvanic  arrangement,  on 
surfaces  previously  rendered  conductive.  These  processes, 
chiefly  confined  to  gold  and  silver,  are  fast  replacing  the  more 
ancient  methods  of  plating,  over  which  they  possess  great 
advantages,  economy  of  time  and  material,  convenience,  facility 
for  obtaining  plating  of  any  required  thickness,  &c. 

Cyanides.  Solution  of  metals  in  cyanide  of  potassium. — 
Eisner  has  described  in  the  Journ.  f.  Pract.  Chemie,  vol.  xxxvii. 
1846,  experiments  on  the  solubility  of  various  metals  in 
cyanide  of  potassium,  the  general  results  of  which  he  thus 
gives.  He  found  that  the  metals  employed  might  be  divided 
into  two  groups :  those  which  do  not  dissolve,  as  platinum,  tin, 
and  mercury,  and  those  which  dissolve.  The  latter  are  again 
divisible  into  two  groups :  those  dissolving  with  the  decomposi- 
tion of  water,  as  iron,  copper,  zinc,  and  nickel ;  and  those 
unattended  by  the  decomposition  of  water,  as  gold,  silver,  and 
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cadmium.  Solution  is  effected  in  both  cases  by  oxygen,  but 
in  one  it  is  evolved  from  water,  in  the  other  extracted  from' 
the  air.  A  part  of  the  cyanide  of  potassium  is  oxidized  to 
potassa  (hydrogen  escaping  when  water  is  decomposed),  and 
the  cyanogen,  set  free,  unites  with  the  metal;  the  metallic 
cyanide  then  forms  a  double  salt  with  cyanide  of  potassium. 

Oxide  of  Gold. — Figuier  (Journ.  de  Pharra.  1847),  who 
tested  the  several  methods  of  preparing  this  oxide,  now  so 
extensively  used  in  electro-gilding,  has  determined  the  best 
to  be  as  follows.  Dissolve  1  pt.  gold  in  4  pts.  aqua  regia, 
evaporate  to  dryness,  redissolve  in  water,  add  a  little  aqua 
regia  to  take  up  the  traces  of  metallic  gold  and  of  proto- 
chloride  remaining  undissolved.  Evaporate  again,  redissolve 
in  water,  and  mix  with  pure  potassa  perfectly  free  from 
chloride,  until  it  gives  an  alkaline  reaction  with  turmeric  paper. 
Turbidity  immediately  ensues,  when  it  is  mixed  with  chloride 
of  barium ; — aurate  of  baryta  precipitates  as  a  yellow  powder. 
When  the  precipitate  begins  to  assume  a  whitish  appearance, 
the  addition  of  chloride  of  barium  must  be  discontinued,  as 
all  the  gold  oxide  has  gone  down  and  the  alkali  commenced 
to  act  upon  the  baryta  of  the  chloride.  The  aurate  of  baryta 
is  then  to  be  washed  until  the  waste-waters  cease  to  be  pre- 
cipitated by  sulphuric  acid.  The  aurate  is  then  heated  to 
boiling,  with  dilute  nitric  acid,  in  order  to  eliminate  the  oxide 
of  gold.*  By  washing  until  the  water  no  longer  reddens  litmus 
paper,  the  oxide  becomes  pure,  and  must  be  dried  between  the 
folds  of  bibulous  paper  by  exposure  to  air. 

Amalgamated  Zinc. — Stoddard  (Silliman's  Journ.  1849) 
has  recommended  the  following  method  of  amalgamating  zinc 
for  cylinders  for  galvanic  batteries.  The  zinc  is  heated  to 
450-500°  and  moistened  with  a  solution  of  double  chloride  of 
zinc  and  ammonium,  and  mercury  immediately  dropped  over 
the  surface  while  still  moist — the  union  is  complete  in  a  few 
seconds. 

2.  Plating  by  Gold  or  Silver. — Both  galvanic  and  other 
methods  are  here  included,  as  far  as  they  have  been  recently 
improved. 
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Plating  in  the  told. — Stein  Polytee-  C«iraIbL  1547, 
"mixes  1  pt.  nitrate  of  slrer  and  *  pts.  cyanide  of  pocasiam. 
adding  sufficient  water  to  make  a  thick  paste,  and  rmbs  the 
mixture  with  a  woollen  rag  upon  a  dean  surface  of  copper, 
bronze,  or  braes.  The  process  gives  a  bright  sOrer  swriace, 
which,  however,  will  doc  bear  violent  friction  wish  chalk  or 
tripolL 

Roselenr  and  Lavaux's  method  HLiebig  and  Kopp's  Bep*. 
and  Technologists,  1847;  is  the  use  of  a  bath  of  100  pes.  of 
sulphite  of  soda,  containing  15  pts.  of  silver-salt.  Neither 
of  these  processes  yields  very  durable  coatings. 

Plating  by  dipping. — Leroi  emplojed  solutions  of  cyanide 
of  gold  and  of  sOrer  in  cyanide  of  potassium,  and  articles  of 
copper,  bronze,  and  brass,  to  be  gilt,  were  dipped  into  the 
boiling  gold  solution ;  but  silver  could  not  be  gOt  in  this  mi- 
ner, and  Levol  proposed  for  it  a  solution  of  chloride  of  gold 
in  sulphocyanide  (rbodanide)  of  potassium.  It  was,  however, 
shown  that  silver  might  be  gilt  in  cyanide  of  gold  and  po- 
tassium, by  wrapping  it  with  zinc  or  copper  wire,  and  then 
dipping  it  into  the  boiling-hot  solution.  Thus,  to  gQd  the 
inner  surface  of  a  silver  cup,  such  wire  is  wound  around  the 
interior,  and  the  boiling  cyanide  solution  poured  in.  The  nnc 
or  copper  renders  the  silver  more  strongly  electronegative.  A 
beautiful  gilding  is  obtained  by  dissolving  fine  metallic  gold  in 
a  solution  of  cyanide  of  potassium,  and  the  metallic  gold  is 
obtained  by  precipitating  its  solution  by  copperas,  or  by  imbu- 
ing rags  with  the  solution  and  burning  them  to  ashes.  By 
warming  the  solution  of  cyanide  of  potassium  with  the  latter, 
the  gold  is  dissolved,  and  the  solution  filtered  off  from  charcoal 
and  ashes.  Rags  imbued  with  nitrate  of  silver,  and  burned, 
may  be  similarly  used  for  making  a  solution  of  cyanide  of 
silver  and  potassium. 

Gilding  in  Elkington*  Liquid. — Experiments  in  the  Ge- 
werbe-Institut  of  Berlin  lead  to  the  following  proportions  as 
the  best  for  this  liquid.  Fine  gold  is  dissolved  in  a  sufficient 
quantity  of  aqua  regia,  evaporated  to  dryness  at  a  gentle  heat, 
and  dissolved  in  13  pts.  water ;  7  pts.  bicarbonate  of  potassa 
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are  added  to  the  solution,  which  assumes  a  greenish  color  and 
becomes  a  little  cloudy. 

Barral  (Mlmoire  sur  la  Precipitation  de  l'Or  a  l'iitat  M6tal- 
lique,  Paris,  1846)  gives  his  experiments ;  among  others,  the 
following.  A  bright  article  of  silver,  connected  by  copper 
wire  with  a  piece  of  copper,  which  has  been  ignited  and 
quenched  in  dilute  sulphuric  acid,  is  beautifully  gilt,  of  any 
desired  thickness,  in  the  liquid.  The  bright  article  forms  the 
negative,  and  the  dull  copper,  the  positive  pole.  Brought  in 
contact  with  zinc,  the  silver  is  gilt  more  rapidly,  and  the  action 
is  strongest  when  the  silver  is  connected  with  lead.  The  me- 
tal serving  as  positive  pole  is  covered  with  a  strong  precipitate 
of  pulverulent  gold.  By  connecting  copper  with  zinc,  or  iron 
with  lead,  the  former  is  powerfully  gilt.  Bright  copper  is 
strongly  gilt  in  connection  with  dull  copper  (ignited),  while  the 
latter  is  covered  with  a  powdery  deposit. 

Gilding  on  Iron  and  Steel. — Eisner  showed,  in  1841,  that 
steel  pens  may  be  heavily  gilt,  by  first  removing  their  blue 
coating  by  dilute  muriatic  acid,  and  then  dipping  them  into  a 
solution  of  chloride  of  gold  rendered  alkaline  by  carbonate  of 
soda.  Schoppler  gives  the  following  method  for  coating  larger 
articles.  (Polytech.  Notizbl.  1847.)  The  surface  of  iron  or 
steel,  being  brightened  by  the  file,  and  coated  with  lack-varnish, 
those  portions  to  be  gilt  are  freed  from  the  lacquer,  etched 
by  dilute  sulphuric  acid,  dried,  and  dipped  into  a  very  dilute 
solution  of  blue  vitriol  until  they  are  coated  with  copper.  The 
metal  is  then  dipped  into  a  solution  of  100  pts.  gold  in  13,000 
pts.  water,  to  which  370  pts.  carbonate  of  soda  are  added.  The 
gilding  may  be  polished. 

Fire-gilding  of  Wrought  and  Cast-iron,  and  Steel. — This 
operation,  readily  performed  on  bronze  and  copper  by  amal- 
gamating their  surface,  has  not  been  applied  to  iron,  oft  account 
of  the  difficulty  of  amalgamating  its  surface ;  but  R.  Bottger 
has  contrived  the  following  good  method  of  effecting  it.  A 
mixture  is  made  in  a  porcelain  vessel,  of  12  pts.  mercury,  1  pt. 
zinc,  2  pts.  copperas,  12  pts.  water,  and  1£  pt.  muriatic  acid 

of  spec.  grav.  1.2.     The  article  of  iron  or  steel  to  be  gilded 
o 
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is  introduced  into  this  mixture,  which  is  then  heated  to  boiling, 
and  in  a  short  time  is  again  withdrawn,  covered  bj  a  shining 
coat  of  mercury.  It  is  now  ready  to  receive  the  amalgam  of 
gold  or  silver  for  the  purpose  of  fire-gilding  (Pogg.  Annal. 
1846).  The  strongly  positive  zinc  amalgam  increases  the 
electric  tension  between  the  positive  iron  and  negative  mer- 
cury, so  as  to  cause  their  union. 

Gilding  Watch-wheel*. — Ph.  Plantamour  prepares  an  amal- 
gamating fluid  for  gilding  wheels  of  watches,  which,  being 
alkaline,  cleans  and  amalgamates  the  wheels  at  the  same  time, 
without  injuring  the  steel  pivots.  Mercury  is  dissolved  in  an 
excess  of  nitric  acid,  and  ammonia  added  to  the  solution  until 
the  precipitate  at  first  formed  is  redissolved.  The  wheels  being 
immersed  in  this  solution,  the  ammonia  dissolves  fatty  matters, 
with  other  impurities,  from  the  surface,  and  the  brass  is 
amalgamated.  While  still  moist,  the  wheels  are  covered  with 
gold  amalgam,  put  on  a  drum  with  holes  for  inserting  the 
pivots,  and  gently  heated  over  a  spirit  lamp,  so  that  the  qua- 
lity of  the  steel  is  not  impaired.  (Comptes  Rendus,  xxiv.  784.) 

Silvering  Mirrors.— For  Drayton's  original  process  for  sil- 
vering glass  surfaces,  see  Lond.  Journ.  xxiv.,  or  Joura.  Fr. 
Inst.  viii.  3  ser.  His  improvements  in  the  same  are  in  the 
Lond.  Journ.  for  1849,  and  Journ.  Fr.  Inst.  1850.  One  ounce 
ammonia,  2  oz.  nitrate  of  silver,  3  oz.  water,  and  3  oz.  spirit 
of  wine  are  mixed  together,  allowed  to  stand  for  3  or  4  hours, 
and  then  filtered.  A  quarter-ounce  sugar  (grape-sugar  being 
preferred),  dissolved  in  a  half-pint  of  spirit  of  wine  diluted 
with  as  much  water,  is  added  to  each  ounce  of  the  filtered 
liquid,  and  this  solution  is  employed  for  silvering,  the  article 
to  be  silvered  being  kept  at  160°. 

Meurer  dissolves  5  grs.  lunar  caustic  (nitrate  of  silver)  in  a 
little  caustic  ammonia,  and  adds  to  it  a  mixture  of  1  drop  oil 
of  cinnamon,  2  drops  oil  of  cloves,  and  1-1 J  drachms  of 
absolute  alcohol.  The  mixture  becomes  gradually  cloudy, 
depositing  a  brown  precipitate,  which  is  filtered  off,  and  the 
clear  liquid  poured  upon  a  clean  glass  plate,  surrounded  with 
a  rim.    In  the  cdurse  of  a  few  hours,  it  is  covered  with  a 
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brilliant  white  coating  of  metallic  silver.  Eisner  observes  that 
it  is  necessary  to  let  the  liquid  remain  until  all  the  brown  sedi- 
ment has  separated,  in  order  to  avoid  spots  on  the  silver  surface. 
Tourasse  protects  the  back  of  the  silver  with  varnish.  The 
cost  is  said  to  be  $  of  that  of  the  amalgamated  tin,  a  very 
thin  coating  of  silver  being  sufficient.  Reichardt  dissolves 
1  oz.  lunar  caustic  in  2  oz.  water,  adds  £  oz.  caustic  ammonia, 
and  3  oz.  strong  alcohol  containing  30  drops  of  oil  of  cassia, 
filters,  and  lets  the  whole  stand  3-6  days.  The  liquid  is 
poured  on  a  glass  plate  cleaned  by  potash.  He  employs  the 
oil  of  cloves  in  vapor,  by  dropping  a  little  into  a  warmed 
vessel,  which  is  turned  a  little  to  spread  the  oil,  and  is  then 
inverted  over  the  glass  plate.     The  coating  is  made  in  J  hour. 

Silvering  glass  by  gun-cotton  has  been  effected  by  Vohl, 
by  dissolving  the  cotton  in  caustic  potassa,  adding  a  little  of 
nitrate  of  silver,  and  then  sufficient  ammonia  to  redissolve  the 
oxide  of  silver,  while  the  whole  is  kept  warm.  The  whole  of 
the  silver  is  precipitated  as  a  brilliant  coating  on  the  sides 
of  the  vessel.  Other  analagous  nitric  compounds  of  sugar, 
manna,  and  gums  produce  a  like  result.  (Technologiste,  Lond. 
Journ.  1849,  and  Amer.  Journ.  (2)  viii.  117.) 

Speculum*. — T.  Fletcher's  patent  (Ch.  Gaz.  vi.)  for  making 
speculums,  is  to  take  a  glass  which  has  been  silvered  as  for 
mirrors,  and  to  coat  the  metallic  side  with  a  varnish  composed 
of  2  oz.  shellac,  \  oz.  lamp-black,  and  \  pint  absolute  alcohol 
as  a  protective  against  dampness  and  the  action  of  acid.  As 
the  coating  becomes  dry,  it  is  dusted  over  with  finely-powdered 
plumbago,  and  the  glass  is  then  submitted  to  the  electrotype 
process,  by  which  means  a  thin  coating  of  metal  will  be  pre- 
cipitated over  the  whole  back. 

Galvanic  (Hiding  and  Silvering. — (Communicated  to  Ulsner 
by  Mr.  Brauns.) — Smee's  battery  is  best  adapted  to  the  pur- 
pose, as  it  is  simple  in  construction  (consisting  of  platinized  sil- 
ver-foil, surrounded  by  an  amalgamated  sheet  of  zinc) ;  requires 
only  one  liquid  (1  pt.  sulphuric  acid  to  8  pts.  water) ;  con- 
tinues long  in  action,  and  gives  off  no  gas  during  the  operation. 
The  cells  consist  of  leaden  vessels  internally  pitched.     The 
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silver-foil  is  thus  platinized :  \  oz.  platinum  is  dissolved  in 
nitromuriatic  acid,  evaporated  to  dryness,  dissolved  in  1  qt. 
rain  water,  3-4  oz.  oil  of  vitriol  added.  The  silver-foil,  having 
been  dipped  for  a  few  moments  in  strong  nitric  acid,  is  hung 
on  the  cathode  (zinc-pole),  and  platinum-foil  on  the  anode 
(copper-pole)  of  a  battery ;  the  silver  is  covered  with  a  gray 
coating  of  platinum. 

The  best  silvering  liquid  is  a  solution  of  1  pt.  of  the  crys- 
tallized double  salt,  cyanide  of  silver  and  potassium,  in  10  pts. 
water,  to  which  \  cyanide  of  potassium  is  added,  and  the  whole 
boiled  until  it  ceases  to  smell  of  ammonia.  When  the  double 
salt  alone  is  used,  a  platinum  anode  must  be  used,  for  a  silver 
anode  becomes  coated  with  cyanide  of  silver,  and  impairs  the 
conducting  power.  But  the  latter  may  be  employed  in  the 
above  liquid,  because  the  cyanide  of  potassium  dissolves  the 
cyanide  of  silver  and  keeps  the  surface  of  the  silver  anode 
bright.  The  exhausted  solutions  are  evaporated  to  dryness, 
and  to  the  fusing  residue  a  little  saltpeter  is  gradually  added 
to  destroy  cyanide  of  potassium. 

The  gilding  liquid  is  thus  prepared.  10  pts.  gold  are  dis- 
solved in  nitromuriatic  acid,  diluted  and  filtered  to  remove  the 
chloride  of  silver,  3  pts.  common  salt  added,  and  the  whole 
evaporated  to  dryness.  The  residue  is  dissolved  in  water, 
precipitated  by  an  excess  of  ammonia,  the  yellowish-brown 
precipitate  filtered,  washed,  and  dissolved  in  a  sufficient  quan- 
tity of  cyanide  of  potassium.  An  excess  of  this  cyanide  is 
then  added,  and  the  liquid  is  diluted  with  64  pts.  water.  To 
destroy  the  cyanate  of  potassa,  it  is  boiled  until  ammonia 
ceases  to  come  off,  and  then  64  pts.  more  water  are  added. 
If  the  solution  be  warmed,  the  gilding  is  a  beautiful  matt. 
Exhausted  gold  solutions  are  evaporated  to  dryness  and  may 
be  fused  alone,  or  fused  together  with  silver  residues,  and  the 
silver  extracted  from  the  gold  by  nitric  acid. 

Galvanic  Gilding. — Extracted  from  an  essay  by  the  Duke 
of  Leuchtenberg,  in  the  Bulletin  de  l'Acad.,  St.  Petersburg, 
1847.  He  draws  attention  to  the  special  care  required  to 
precipitate  gold  above  all  other  metals,  and  notices  particularly 
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the  following  points.  We  must  know  the  proportion,  1,  of 
gold  to  the  potassa-salts  contained  in  the  gold  solution  ;  2,  of 
the  gilding  surface  to  the  strength  of  galvanic  current,  and 
the  strength  of  the  gold  solution ;  3,  of  the  surface  of  the 
anode  to  the  gilding  surface,  and  to  the  content  of  gold  in  1 
decilitre-solution ;  4,  of  the  surface  of  the  anode  and  of  the 
gilding  surface  to  the  strength  of  the  current. 

The  gold  solution  is  thus  made.  1  pt.  gold  is  dissolved  in 
aqua  regia  and  evaporated  (at  a  gentle  heat)  to  dryness,  the 
residue  treated  with  an  aqueous  solution  of  1  pt.  caustic  po- 
tassa, this  mixture  then  with  an  aqueous  solution  of  2J  pts. 
cyanide  of  potassium,  and  1  pt.  caustic  potassa,  and  the  whole 
warmed  and  filtered. 

He  found  that,  for  successful  gilding,  the  above  proportion 
between  the  gold  and  potassa  in  the  solution  should  remain 
constant;  and  if  (as  when  a  platinum  anode  is  used)  the 
quantity  of  gold  diminishes  by  precipitation,  the  force  of  the 
galvanic  current  must  be  increased  by  adding  more  cells,  and 
increasing  the  surface  of  the  anode,  since  this  force  is  di- 
minished in  a  dilute  solution.  The  finest  gilding  is  obtained 
when  1  decilitre  of  solution  contains  from  1  to  J  gramme  of 
gold.  A  reddish  gilding  is  obtained  by  diminishing  the  gal- 
vanic force,  such  as  lessening  the  number  of  cells,  or  the 
surface  of  the  anode,  or  increasing  the  gilding  surface. 

Leuchtenberg  rejects  gold  and  silver  anodes,  because  there 
is  not  as  much  of  them  dissolved  as  is  precipitated  on  the 
cathode,  and  because  they  become  coated  with  cyanides.  He 
therefore  employs  a  platinum  anode,  and  determines  the  con- 
tent of  gold  in  solution,  before  and  after  gilding,  by  chemical 
analysis,  in  order  to  ascertain  how  much  gold  has  been  pre- 
cipitated on  the  cathode.  This  is  done  by  evaporating  a 
decilitre  to  dryness,  moistening  with  sulphuric  acid,  heating 
to  redness,  and  extracting  by  water,  when  metallic  gold 
remains. 

In  the  galvanoplastic  establishment  of  St.  Petersburg,  about 

18  tons  (363  ctr.)  of  copper  are  annually  precipitated,  300 

pud  of  silver,  and  about  60S)  gold,  thrown  down  in  a  month. 
g2 
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The  gilding  is  begun  in  a  solution  containing  0.1  gm.  gold  in 
1  decilitre  of  liquid,  and  finished  in  a  solution  not  yet  ex- 
hausted, whereby  the  beauty  of  the  gilding  is  heightened. 
When  the  solutions  have  been  too  dilute,  they  are  evaporated 
in  an  iron  kettle  to  dryness,  the  residue  fused  in  a  crucible, 
and  the  salts  washed  out  from  the  metallic  gold.  Coke-iron 
batteries  are  employed,  and  the  electric  current  so  regulated, 
that  an  evolution  of  gas  may  be  perceptible  at  the  anode,  but 
not  on  the  gilding  surface.  In  the  latter  case,  the  current  is 
diminished  by  removing  some  of  the  cells,  by  lessening  the 
surface  of  the  anode,  or  increasing  that  of  the  cathode  (gilding 
surface). 

Eisner  justly  remarks,  on  Leuchtenberg's  method  of  analyz- 
ing the  solutions  to  determine  the  quantity  of  gold  or  silver 
precipitated,  that  the  practical  gilder  could  not  execute  a  fine 
assay  of  this  kind,  and  that  the  simple  method  of  weighing 
the  gold  or  silver  anode  before  and  after  use  will  give  a  suffi- 
ciently close  determination  of  the  amount  of  gold  expended. 

Matt  Gilding  and  Silvering. — According  to  R.  Bottger,  a 
matt  silvering  is  always  obtained  in  a  boiling  solution  of 
washed  chloride  of  silver,  dissolved  in  cyanide  of  potassium, 
by  a  moderate  and  constant  electric  current.  A  matt  gilding 
is  obtained  in  a  boiling  solution  of  ammonia-oxide  of  gold 
dissolved  in  cyanide  of  potassium,  to  which  a  small  quantity 
of  potassa  has  been  added.  The  gilding  is  still  finer  when 
the  articles  have  been  previously  matt-silvered.  (Polytech. 
Notizbl.  by  R.  Bottger,  1846.)  See  also  Eisner's  experiments 
on  matt  gilding  with  yellow  prussiate  of  potash,  in  Verh.  d. 
Gewerbfleisses  f.  Preussen,  1843. 

Gold  and  Silver  recovered  from  exhausted  Cyanide  Solu- 
tions.— To  recover  gold  and  silver  from  solutions  of  cyanide 
of  potassium  or  yellow  prussiate  of  potash,  the  solutions  are 
evaporated  to  dryness,  heated  to  redness,  and  extracted  with 
water,  when  the  metallic  gold  or  silver  will  remain.  Another 
method  is  pursued  with  a  potassa  solution  of  the  prussiate. 
A  silver  solution  is  heated  with  muriatic  acid  under  a  draft 
(to  carry  off  prussic  acid),  and  the  precipitated  chloride  well 
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washed.  A  gold  solution  is  evaporated  to  dryness,  the  dry 
residue  mixed  with  1}  pts.  saltpeter,  projected  portionwise 
into  a  red-hot  crucible,  extracted  by  water  after  cooling,  the 
insoluble  residue  dissolved  in  nitromuriatic  acid,  diluted,  and 
the  gold  precipitated  as  sulphuret  by  sulphuretted  hydrogen ; 
or  after  removing  nitric  acid  from  the  solution  by  evaporation, 
and  then  diluting,  it  may  be  obtained  purer  by  precipitation 
with  copperas. 

See,  also,  Berlin  Gewerbe-Industrie  u.  Handelsblatt,  Bd.  18. 

Platinizing  Glassy  Porcelain^  and  Pottery. — Ludersdorff 
gives  the  following  method  (Verh.  d.  Gewerbfl.  in  Preussen, 
1847).  A  solution  of  platinum  in  aqua  regia  is  evaporated 
to  dryness,  at  a  gentle  heat,  so  that  the  residue  appears 
reddish-yellow,  and  not  brown,  and  is  immediately  dissolved 
in  an  equal  weight  of  strong  alcohol.  8  pts.  of  the  solution 
are  poured  into  5  pts.  oil  of  lavender,  forming  a  clear  brown 
liquid,  containing  platinum  as  protochloride.  This  solution  is 
brushed  upon  the  article  to  be  platinized,  and  after  drying 
burned  in  under  a  muffle.  Glass  and  pottery  is  heated  to  low 
redness ;  porcelain  to  a  bright  red-heat.  After  cooling,  the 
articles  are  rubbed  with  cotton  and  prepared  chalk. 

3.  Various  other  metals  and  their  compounds,  beside  the 
precious  metals,  have  been  employed  for  coating  articles  for 
various  purposes,  and  we  offer  a  few  suggestions  on  these 
points. 

Coffer  Precipitated. — In  the  usual  method  of  precipitating 
copper  from  mine-waters  by  bars  of  iron,  more  iron  is  dis- 
solved than  necessary,  as  the  water  generally  contains  an 
excess  of  sulphuric  acid,  all  the  copper  is  not  precipitated, 
and  a  portion  of  oxide  of  iron  is  lost  from  the  subsequent 
exposure  of  the  solution.  Napier's  improvement  consists  in 
acidulating  the  liquid  with  sulphuric  acid,  which  keeps  the 
surface  clean  for  more  energetic  action,  and  in  previously 
putting  in  saw-dust  or  other  organic  matter,  which  converts 
the  persulphate  present  into  protosulphate,  so  that  all  the  iron 
is  obtained  as  copperas.  1000  litres  of  such  water  are  treated 
with  2  kilogr.  sulphuric  acid,  and  2  kilogr.  saw-dust  (the  last 
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being  removed,  when  the  peroxide  is  reduced  to  protoxide), 
and  60  much  iron  introduced  as  is  chemically  equivalent  to  the 
copper  present  in  the  water.  In  a  few  hours  all  the  copper 
is  thrown  down,  and  the  liquid,  passed  through  a  cloth  to 
collect  the  copper,  is  evaporated  to  crystallize.  (Rep.  of  Pat. 
Inv.  1845.) 

Iron  Coppered. — Reinsch  has  succeeded  in  giving  to  iron 
a  durable  and  polishable  coating  of  copper,  by  immersing  it, 
after  previous  brightening  by  friction  with  cream  of  tartar 
and  charcoal-dust,  in  a  bath  of  hydrochloric  acid  diluted  with 
3  pts.  of  water,  and  containing  a  small  portion  of  sulphate 
of  copper.  After  being  immersed  a  few  minutes,  the  iron  is 
removed,  rubbed  clean  with  a  cloth,  and  again  immersed.  The 
supply  of  copper  must  be  renewed  after  each  immersion,  and 
the  immersion  repeated  until  the  coating  is  of  the  required 
thickness.  (Jahrb.  Pr.  Pharm.  xv.  and  Liebig  and  Kopp's  Rep.) 

Suiphuret  of  Copper,  a  coat  for  Copper  Vessels. — R.  Bottger 
describes  a  bluish-gray  coating,  which  gives  a  fine  appearance 
and  protects  from  the  weather.  Dissolve  1  pt.  of  the  crys- 
tallized Bulphantimoniate  of  sodium  (suiphuret  of  sodium  and 
persulphuret  of  antimony)  in  12  pts.  water,  heat  to  boiling, 
and  dip  the  well-cleansed  copper  vessel  for  a  few  moments 
into  the  boiling  solution.  When  the  proper  color  is  obtained, 
the  vessel  is  removed,  well  washed,  and  dried  by  a  cloth. 

Coppering  Glass,  Porcelain,  or  Clay  Vessels. — At  the  Ex- 
hibition of  Manufactures,  in  Berlin  and  Paris,  in  1844,  there 
were  vessels  of  glass,  &c.  coated  with  copper  galvanically. 
Dr.  Mohr  published  (Dingler's  Journ.  Bd.  103,  p.  864)  a  pro- 
cess by  which  the  coppering  might  be  executed.  He  coated 
the  vessel  with  copal  varnish,  rendered  the  surface  conductive 
with  gold-leaf,  brass,  or  bronze-powder,  and  precipitated  from 
a  solution  of  blue  vitriol.  The  work  was  well  executed,  ex- 
cept that,  on  heating  a  porcelain  vessel  thus  coated,  the  copper 
was  loosed  from  it  in  the  form  of  the  vessel  Dr.  Eisner  pro- 
posed another  method  (Yerh.  d.  Gewerbver.  f.  Preussen, 
1847),  which  was  not  subject  to  the  same  defect.  The  surfaoe 
rc  *>-*  vessel  was  rendered  matt  or  rough,  by  brushing  on  it 
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a  thick  paste  of  fluor-spar  and  oil  of  vitriol,  exposing  it  for 
24  hoars  to  a  temperature  of  59°  to  68°,  and  then  washing  it 
off  with  water.  If  the  surface  was  not  rough  enough,  the 
operation  was  repeated.  The  rough  surface  was  rendered 
conductive  by  brushing  on  it  well-ignited  graphite  powder, 
and  then  coppered  by  a  Daniell's  battery.  Liquids  were 
boiled  in  this  vessel  without  loosening  the  copper  coating.  By 
coating  a  capsule  with  a  varnish,  bronzing  it,  precipitating 
copper  on  it,  and  then  loosening  the  copper  coating  by  heat, 
this  copper  vessel  may  be  silvered  or  gilded,  and  found  useful 
in  the  laboratory. 

Galvanic  Coppering. — For  coppering  smaller  articles  of 
iron,  zinc,  &c,  a  solution  of  cyanide  of  copper,  dissolved  in 
cyanide  of  potassium,  is  ^mploygd.  The  experiments  of 
Rammelsberg  (Pogg.  Annal.  vols,  xxxviii.  and  xlii.)  pro v^ that 
two  chemically  distinct  compounds  exist,  one  consisting  of 
1  equiv.  each  of  cyanide  of  potassium  and  cyanide  of  copper, 
the  other  of  3  equiv.  cyanide  of  potassium,  and  1  equiv.  cy- 
anide of  copper.  The  former  is  difficultly  soluble,  crystal* 
lizes  in  needles,  and,  when  treated  with  cold  water,  is  resolved 
into  white  insoluble  cyanide  of  copper:  the  latter  is  quite 
soluble  and  crystallizes  in  rhombs.  Both  salts  are  formed  in 
the  usual  way  of  preparing  the  coppering  liquid,,  which  is 
made  fy  adding  cyanide  of  potassium  to  a  solution  of  blue 
vitriol  or  verdigris,  until  the  precipitate  redissolves.  For 
upon  evaporating  the  solution,  the  needles  crystallize  out 
first,  and  then  the  more  soluble  rhombs. 

According  to  Bottger's  experiments,  the  soluble  salt  pro- 
duces the  finest  coppering,  and  for  ordinary  purposes  it  is  only 
necessary  to  digest  copper-ash  (a  mixture  of  copper,  oxide, 
and  suboxide)  with  a  concentrated  solution  of  cyanide  of  po- 
tassium (1  pt.  cyanide  to  6  pts.  water)  for  £  an  hour,,  at  the 
temperature  of  190°,  to  filter  and  dilute  with  an  equal  volume 
of  water.  To  obtain  the  soluble  salt,  pure  metallic  copper 
(precipitated  by  zinc)  is  dissolved  in  a  solution  of  cyanide  of 
potassium.  The  oxides  of  copper  give  rise  to  the  insoluble 
salt.     (Polytech.  Notizbl.  by  R.  Bottger,  1846.) 
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For  coppering  larger  vessels,  the  cyanide  sol  at  ions  are  too 
expensive,  and  blue  vitriol  eolation,  acidulated  with  sulphuric 
acid,  will  be  all-sufficient. — Elmer. 

Antique  Bronze,  or  Patina. — The  following  composition  is 
said  to  produce  the  effect  rapidly.  1  pi.  salammoniac,  3  pts. 
powdered  argal,  and  3  pts.  common  salt,  are  dissolved  in  12 
pts.  hot  water,  and  8  pts.  of  a  solution  of  nitrate  of  copper 
added.  (The  strength  of  this  solution  is  not  given. — Eisner.) 
Newlv  made  articles  of  bronze  are  coated  several  times  with 
the  above  solution.  A  larger  proportion  of  common  salt  gives 
a  yellowish,  and  less  gives  a  more  bluish  tint.  (Polytech. 
Notizbl.  1846.) 

C.  Hoffmann  produces  a  beautiful  chrome-green  brown,  by 
first  touching  (not  brushing)  the  |nrface  of  the  bronze  with  a 
very  dilute  solution  of  nitrate  of  copper,  containing  a  little 
common  salt,  brushing  it  off,  then  touching  it  with  a  solution 
of  1  pt.  binoxalate  of  potassa,  4J  pts.  salammoniac,  and  94$ 
pts.  vinegar,  and  again  brushing  it  off.  This  operation  is 
repeated  several  times.  In  the  course  of  a  week,  the  article 
has  a  greenish-brown  hue,  with  a  bluish-green  tone  in  the 
depressions,  and  withstands  the  weather. 

Eisner  proposed  a  method,  some  years  since,  which  produced 
an  antique,  almost  identical  with  that  produced  naturally,  on 
bronzes.  The  bronze  article,  with  a  clean  surface,  was  dipped 
into  dilute  vinegar,  and  exposed  for  several  weeks  to  a  moist 
atmosphere  of  carbonic  acid.  The  operation  is  economical, 
and  easily  executed.  (Berlin.  Gewerbe-Industrie  u.  Handelsbl. 
xii.  78.) 

Bronzing  and  Brassing. — Brunnel,  Bisson,  and  Gaugain, 
have  given  (Newton's  Journ.  1848)  a  new  process  for  brassing 
articles  of  iron,  steel,  lead,  zinc,  and  their  alloys  with  each 
other  and  with  bismuth  and  antimony,  by  means  of  the  follow- 
ing bath :  500  pts.  carbonate  of  potassa,  20  pts.  chloride  of 
copper,  40  pts.  sulphate  of  zinc,  250  pts.  nitrate  of  ammonia. 
For  bronzing,  the  zinc-salt  is  to  be  replaced  by  one  of  tin. 
The  object  to  be  plated,  after  being  brightened  by  scouring, 
is  connected  with  the  negative  pole  of  a  Bunsen  battery ; — a 
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brass  plate  being  the  positive  or  decomposing  pole.  For  large 
articles,  the  number,  and  not  the  size  of  the  pairs  must  be 
increased.  A  coating  of  varnish  is  necessary  to  protect  the 
plated  surfaces  from  oxidation  by  exposure. 

Salzedes's  method  (Ch.  Gaz.  vi.  227)  is  similar  to  the  forego- 
ing, but  is  more  expensive,  as  it  requires,  in  addition,  the  use 
of  cyanide  of  potassium. 

Lead :  its  Reduction  in  the  wet  way. — Sulphate  of  lead 
is  a  large  secondary  product  in  dyeing  and  other  technical 
processes,  and  may  be  reduced,  according  to  Trommsdorff,  in 
the  following  manner.  (Kunst  u.  Gewerbebl.  d.  k.  Baiern, 
May,  1846,  p.  330.)  10  pts.  sulphate  of  lead  and  1  pt.  com- 
mon salt  are  mixed  with  water  to  a  paste,  and  bars  of  zinc 
immersed  into  the  liquid.  Grayish-black  metallic  lead  is 
separated  in  a  short  time,  and  the  solution  contains  sulphate 
and  chloride  of  zinc.  The  lead  is  very  pure.  Bolley  observes 
that  the  lead  is  left  in  a  spongy  state,  and  may  be  compressed 
into  any  required  form. 

Tinning  and  Leading  Vessels  of  Copper  or  Iron. — Accord- 
ing to  Golfier  Bessi&re,  vessels  of  copper  and  iron  may  be 
easily  and  strongly  coated  with  lead  or  tin,  by  employing 
soldering  salt  (chloride  of  tin  and  ammonium)  instead  of 
salammoniac,  during  the  operation.  It  thoroughly  cleanses 
the  surface  from  rust. 

Iron  Leaded. — Parkes  (Chem.  Gaz.  1848)  has  given  a  new 
method  for  coating  iron  and  steel  with  lead.  The  metal  is  to 
be  scoured  and  dipped  into  a  bath  of  9  pts.  of  lead  with  3  pts. 
antimony,  or  into  one  of  9  pts.  lead,  1  pt.  tin,  and  1  pt.  an- 
timony, the  surface  of  either  of  which  must  be  covered  with 
fused  chloride  of  barium  and  chloride  of  sodium,  or  a  mixture 
of  both. 

Galvanic  Zincking — Kiepe  made  some  experiments  on  this 
subject,  under  Dr.  Eisner's  direction,  which  resulted  as  follows. 
Wrought  and  cast-iron  was  readily  coated  with  zinc,  with  the 
aid  of  a  galvanic  battery,  by  employing  a  solution  of  freshly- 
precipitated  zinc  in  saturated  sulphurous  acid  water,  or  a 
solution  of  the  double  salt  of  chloride  of  zinc  and  ammonium* 
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It  is  only  necessary  to  use  the  zincking  solution  dilute,  mud 
the  electric  current  proportionally  feebler.  The  one  coating 
had  the  thickness  of  writing  paper.  The  results  with  hyposul- 
phite of  zinc  were  unsatisfactory. 

4.  The  arts  of  design  may  be  applied  to  metallic  surfaces  by 
etching,  and  in  other  ways,  a  few  hints  on  which,  of  a  chemical 
character,  we  here  present. 

Niello-work. — A  metallic  plate  of  iron,  copper,  fcc.  is 
covered  with  an  etching  ground,  the  design  grayed  through 
it  with  a  point,  and  these  portions  etched  out  by  acid.  The 
etching  ground  being  removed,  the  plate  is  put  into  a  galvmne- 
plastic  apparatus,  and  coated  thickly  with  metaL  The  whole 
surface  is  ground  down,  until  the  precipitated  metal  is  only 
left  in  the  etched  lines.  Copper  or  silver  is  thus  precipitated 
on  steel  or  copper ;  and  several  metals  may  be  precipitated  on 
the  same  plate.  (Vogel  in  Polytech.  NotizbL  1847.) 

Etching  on  Copper  and  Steel, — To  avoid  the  disagreeable 
nitrous  fumes  arising  from  the  employment  of  nitric  acid  for 
etching,  as  is  ordinarily  done,  Schwartz  and  Bohme  propose 
for  steel,  10  pts.  fuming  muriatic  acid,  diluted  with  70  pts. 
water,  mixed  with  a  boiling  solution  of  2  pts.  chlorate  of  po- 
tassa  in  20  pts.  water.  The  liquid  is  diluted,  before  using, 
with  100  to  200  pts.  water.  For  copper,  2  pts.  iodine  and  5 
pts.  iodide  of  potassium  are  dissolved  in  4  pts.  water  for  a 
strong  action,  or  in  8  pts.  water  for  feebler  action.  (An.  d. 
Ch.  u.  Pharm.  lxvi.  63.) 

Engraving  upon  Silvered  or  Gilded  Copper. — Becquerel 
(Comptes  Rendus,  xxvi.  158)  gives  an  abstract  of  Victor's 
method  of  copying  drawings  upon  metal,  glass,  or  paper ;  and 
also  of  Poiterin's  ingenious  improvement,  by  which  these 
drawings  may  be  transferred  in  a  few  hours  to  metal  plates, 
so  that  they  will  furnish  impressions.  The  process  in  detail 
may  be  found  in  the  Philosophical  Magazine  for  1848. 

The  drawing  or  writing,  previously  subjected  to  the  action 
of  iodine  vapors,  is  gently  and  carefully  pressed  upon  a  highly 
polished  daguerreotype  plate.  The  black  lines,  being  the  only 
portions  which  are  iodized,  imprint  the  silver  with  a  corre- 
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sponding  picture,  by  converting  the  parts  impressed  into  iodide. 
The  plate,  thus  prepared,  is  galvanized  in  a  saturated  solution 
of  sulphate  of  copper,  connected  by  a  strip  of  platinum  with 
the  positive  pole  of  a  battery  of  several  pairs.  In  this  way, 
the  white  portions  of  the  picture  are  metallized,  while  the 
iodized  or  black  limnings  remain  untouched.  The  immersion 
of  the  plate  in  the  copper  solution  should  only  continue  some 
minutes ;  otherwise  the  whole  of  it  may  become  coated. 

After  careful  washing,  solution  of  hyposulphite  of  soda  is 
applied  to  dissolve  out  the  iodide  of  silver  covering  the  black 
parts,  and  the  plate  is  then  heated  until  its  surface  assumes  a 
dark-brown  shade.  This  oxidation  of  the  copper  protects  the 
white  portions  of  the  picture,  which  it  covers,  from  the  action 
of  the  mercury  next  used  to  amalgamate  the  exposed  silver. 
The  amalgamated  plate  is  overlaid  with  several  layers  of  gold- 
foil,  and  then  heated  to  volatilize  the  mercury.  The  lines  ori- 
ginally engraved  by  the  iodine  are  thus  gilded,  and,  after  the 
loose  particles  of  foil  are  brushed  off,  the  oxide  of  copper  is 
removed  by  a  solution  of  nitrate  of  silver,  and  both  the  cop- 
per and  silver,  beneath,  dissolved  out  by  nitric  acid.  As  the 
gilded  portions  are  protected,  the  etching  may  be  managed  to 
any  depth.  The  plate  thus  engraved  furnishes  impressions  in 
the  same  manner  as  wood-cuts. 

The  plate  must  be  gilt  instead  of  silvered,  if  it  is  to  be  en- 
graved after  the  manner  of  copper-plates.  The  process  is  the 
same  as  above,  excepting  the  omission  of  overlaying  with 
gold-leaf,  until  the  application  of  the  nitric  acid,  which  serves, 
instead  of  heat,  to  remove  the  amalgam,  and  simultaneously, 
also,  the  oxide  of  copper.  In  this  kind  of  plate,  however, 
the  depressed  portions  furnish  the  black  part  of  the  proof. 

5.  Photography,  the  art  of  obtaining  representations  of 
objects  upon  surfaces  rendered  sensitive  to  the  action  of  light, 
is  already  a  beautiful  art,  although  but  in  its  infancy.  Very 
correct  representations  of  animate  and  inanimate  objects,  if 
at  rest,  are  taken  upon  a  polished  surface  of  silver,  upon  paper, 
and  lately  upon  glass.  Some  of  the  salts  of  silver,  as  iodide 
and  bromide,  are  usually  employed  to  render  the  surface  sensi- 
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tire.  Few  improvement*  hare  been  recently  made  in  this  art, 
but  we  hope  to  see  most  colors  copied  by  photography,  and  to 
witness  its  more  direct  application  to  engraving  by  combination 
with  the  galranotype. 

According  to  Schonbein  (Pogg.  An.  lxxiiL),  starch-paste, 
mixed  with  freshly-made  iodide  of  lead,  so  as  to  give  it  an 
intense  yellow  color,  is  the  most  susceptible  of  all  substances 
to  the  influence  of  light. 

Hyposulphite  of  Soda. — Faget's  process  for  making  the 
hyposulphite  of  soda  (Journ.  de  Pharm.  1849)  yields  a  more 
uniform  and  purer  article  than  that  obtained  by  the  usual 
methods.  It  consists  in  boiling  the  neutral  sulphite  with  sul- 
phur, by  which  means  nearly  all  the  soda  is  converted  into 
hyposulphite.  The  author  prepares  the  neutral  sulphite  by 
mixing  a  solution  of  carbonate  of  soda  with  an  equal  volume 
of  the  same  solution  previously  saturated  with  sulphurous  acid 
gas.  The  resulting  compound  is  an  alkaline  bisulphite,  with 
an  excess  of  sulphurous  acid  held  in  solution  by  the  water  of 
the  liquid.  After  the  entire  expulsion  of  this  excess  of  sul- 
phurous acid  by  boiling,  sulphur  is  added  and  the  heat  con- 
tinued. 

Plessy  purifies  this  salt  by  melting  it  in  its  water  of 
crystallization,  evaporating  slightly,  and  setting  aside  to  cool. 
The  hyposulphite  crystallizes,  and  the  impurities  remain  in 
the  mother  water. 

For  the  preparation  of  hyposulphite  of  soda,  see  Lond. 
Journ.  1849,  p.  129. 

Iodine. — Niepce  de  St.  Victor  has  discovered  two  properties 
of  the  vapor  of  iodine,  which  promise  an  extension  of  pho- 
tography. The  first  property  is,  that  it  will  deposit  upon  the 
lines  of  an  engraving,  whether  executed  with  printer's  ink, 
Indian  ink,  ink  without  gum,  or  red-lead.  Before  iodizing,  it 
is  better  to  pass  tho  paper  through  ammonia,  then  through 
water  acidulated  with  sulphuric,  chlorohydric,  or  nitric  acid, 
and  dry  it.  The  second  property  is,  its  depositing  itself  upon 
the  projecting  parts  of  embossed  plates.  (See  Chevreul's 
Report  on  this  subject,  in  Comptes  Rendu*,  xxv.  785.) 
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Daguerreotype. — According  to  Belfield  Leffcvre,  and  Fou- 
cault,  an  ordinary  iodized  silver  plate,  exposed  to  bromine  vapor, 
until  it  assumes  a  dark  purple  tint,  is  less  susceptible,  but 
produces  the  lightest  and  darkest  parts  of  the  picture  in  com- 
plete detail.  (Phil.  Mag.  xxx.  213.) 

For  various  improvements  in  the  Talbotype  process,  see 
Rep.  Pat.  Inv.  for  Aug.  1850. 

Photographic  Paper. — Blanquart-Evrard's  method  of  pre- 
paring this  paper  is  as  follows  (An.  de  Ghim.  et  de  Phys.  xx.) 
To  produce  the  negative  picture,  the  best  smooth  letter-paper 
is  laid  for  1  minute  upon  the  surface  of  a  solution  of  1  pt. 
nitrate  of  silver  in  30  pts.  water,  taking  care  that  no  air-bubbles 
intervene.  It  is  now  removed,  suffered  to  drain  off,  laid  on  a 
glass  plate  and  suffered  to  dry.  It  is  then  passed  into  a 
solution  of  25  pts.  iodide  of  potassium,  and  1  pt.  bromide  of 
potassium,  in  560  pts.  water,  so  that  the  surface  covered  with 
silver-salt  is  uppermost,  and  after  remaining  in  it  for  1J-2 
minutes,  it  is  taken  out,  washed  in  a  large  quantity  of  water, 
drained,  laid  on  glass  and  dried.  Before  putting  it  into  the 
camera,  it  is  moistened  on  the  first  side  with  a  solution  of  6 
pts.  nitrate  of  silver,  in  11  pts.  crystallizable  acetic  acid,  and 
64  pts.  water,  and,  after  the  action  of  light,  with  a  saturated 
solution  of  gallic  acid.     The  negative  picture  then  appears. 

The  paper  for  the  positive  picture  is  laid  for  2-3  minutes 
upon  the  surface  of  a  solution  of  3  pts.  common  salt  in  10  pts. 
distilled  water,  carefully  dried  between  blotting-paper,  then 
passed  for  a  few  minutes  through  a  solution  of  1  pt.  nitrate 
of  silver  in  6  pts.  water,  dried,  and  protected  from  light.  The 
negative  picture  and  the  positive  paper  are  laid  together  be- 
tween two  glass  plates,  exposed  for  some  20  minutes  to  suef 
light,  laid  in  water  for  some  15  minutes  in  a  dark  room,  and 
then  passed  through  a  solution  of  1  pt.  hyposulphite  of  soda 
in  8  pts.  water  (containing  also  a  little  nitrate  of  silver).  By 
the  latter  action,  the  white  ground  becomes  clearer,  and  the 
red  tints  pass  into  a  brown  and  lastly  into  black. 

Horlsley  prepares  it  thus.  Fine  paper  is  passed  through  a 
solution  of  4  grm.  common  salt  or  salammoniac  in  25  centi- 
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litres  water,  and  dried  between  blotting-paper.  Before  use,  it 
is  brushed  over  with  a  solution  of  2  gnn.  nitrate  of  silver,  0.3 
gnn.  suberic  acid,  and  5  gnn.  caustic  ammonia,  dried,  and  pat 
into  the  camera.  After  the  lapse  of  5-10  minutes,  the  paper 
is  removed,  washed  in  water  containing  a  few  drops  of  am- 
monia, then  passed  through  a  solution  of  1  pt.  hyposulphite 
of  soda  in  3  pts.  water,  dried  partly  between  blotting-paper 
and  lastly  before  a  fire. 

Archer  (Chemist,  18.00,  p.  360,  450)  has  recommended  the 
nse  of  pyrogallic  acid  for  developing  the  latent  picture  upon 
iodized  paper.  As  disappointment  is  apt  to  ensue  from  the 
rapid  decomposition  of  the  acid,  it  is  better  to  prepare  the 
wash  extemporaneously,  as  follows.  To  a  solution  of  20  gr. 
nitrate  of  silver  in  1  oz.  of  strong  acetic  acid,  add  3-4  gr. 
pure  pyrogallic  acid,  immediately  before  using  it.  All  risk 
of  decomposition  is  thus  avoided.  The  prepared  paper  is 
placed  at  once  into  the  camera,  where  the  light  produces  the 
picture  without  the  necessity  of  a  second  washing.  As  the 
paper  is  very  sensitive,  the  manipulations  must  be  exact  and 
dexterous  in  order  to  insure  success.  Ample  directions  are 
given  in  the  original  essays. 

Blanquart-Evrard  (Lond.  Athemeum,  1850,  743)  has  pro- 
posed the  employment  of  fluoride  of  potassium  for  imparting 
extreme  sensibility  to  the  iodized  paper. 

According  to  the  same  authority,  when  the  paper  is  prepared 
by  washing  it  with  a  liquor  formed  by  mixing  the  white  of  two 
eggs  with  a  pint  and  a  half  of  whey,  it  is  free  from  all  in- 
equalities, and  may  be  kept  an  indefinite  time  without  being 
injured.  A  little  Narbonne  honey  added  to  the  albumen,  says 
Ntepce  de  St.  Victor,  will  increase  the  sensitiveness  of  the 
plate  or  paper. 

tVityon  Daguerreotype. — Mayall  (Lond.  Athenaeum,  1850) 
£tYt*  the  following  directions  for  making  the  so-called  crayou 
photographs : 

"  Take  a  daguerreotype  image  on  a  prepared  plate,  aa  usual, 
:*ud  bo  careful  to  mark  the  end  of  the  plate  on  which  the  head 
U  pioduced.    Remove  the  plate  from  the  holder  before  merdi- 
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rializing,  and  place  it  upon  a  sheet  of  glass  prepared  as  follows. 
Cut  a  piece  of  thin  plate-glass  to  the  size  of  the  daguerreotype, 
and  affix  to  one  side,  with  gum,  a  thin  oval  piece  of  blackened 
fine,  so  that  the  centre  of  the  oval  shall  correspond  with  the 
centre  of  the  image  upon  the  plate.  Having  carefully  placed 
the  glass,  thus  prepared,  with  the  centre  of  the  zinc  disc  upon 
the  centre  of  the  image,  expose  the  whole  to  daylight  for  20 
seconds.  The  action  of  the  light  will  obliterate  all  traces  of  the 
image  from  every  part  of  the  plate,  except  that  which  is  co- 
vered with  the  blackened  zinc.  The  thickness  of  the  glass  will 
also  cause  the  action  to  be  refracted  under  the  edges  of  the 
zinc  disc,  and  will  soften  into  the  dark  parts.  Mercurialize 
the  plate  as  usual ;  the  image  will  be  found  with  a  halo  of 
light  around  it,  gradually  softening  into  the  black  ground, 
that  will  at  once  add  a  new  charm  to  these  interesting  produc- 
tions. By  grinding  the  glass  on  which  the  disc  is  fixed,  and 
by  altering  the  size  and  shape  of  the  disc,  a  variety  of  effects 
may  be  produced,  which  every  ingenious  operator  can  suggest 
for  himself." 

Photography  on  Glass. — See  Niepce's  communication  in 
Comptes  Rendus,  and  an  extract  from  the  same  in  Lond. 
Journ.  Oct.  1850. 

Photogenic  Glasses. — Ceselli  (Athenaeum,  1850)  gives  the 
following  direction  for  albumizing  glass  plates,  so  as  to  pro- 
duce a  perfectly  uniform  and  smooth  surface. 

The  requisite  apparatus  consists  of  a  small  rectangular  box 
supported  by  three  regulating  screws.  To  its  base  is  joined  a 
movable  plate  of  metal,  which,  being  heated  by  a  spirit  lamp, 
communicates  to  all  parts  of  the  box  an  equal  degree  of  heat. 
The  plate  is  removed  when  the  water-bath  is  to  be  used  instead 
of  the  lamp.  The  apparatus  is  protected  by  a  glass  covering, 
to  guard  against  heterogeneous  bodies  falling  on  the  albumen. 
This  cover  is  also  movable ;  and  the  box  being  traversed  by 
an  internal  channel,  in  this,  when  convenient,  a  thermometer 
may  be  introduced.  A  sliding  frame  receives  the  glass  that 
is  to  be  coated ;  this  again  being  placed  between  two  other 
vlates  of  glass.     The  glasses  are  secured  and  their  edges 

h2 


!»>  msuiacELi 


m»  vi^ir.  -*i  v.r?**>yuL  17  mew*  vif  u  -sgiiymiTtg  bctpv.  «t  ?iuc 

irvv**  v.  *«t*^i:v^  -uifr  t-ltimuoi — iduii  &  small  rouno-eogBC 
*.i.f*..  *-.».-«*.**»£,  --v  •J*  jrtn*«r  picrc  i?j  stfaos  of  twc-  spiral 

>»  .**.*  Vtob*?:*  .X  U*    &d&fc  rf  lirfr  litX.  UXiti  kept  &PFX  JL  &  p»- 

.•*....--..  ^wiiuL  v*  lift  pun  17  xraere  «f  &  screw.  mti»b*  if 
;  v.v..  v*  *  -  ^uuitt  yir  viiwiujp  ii*  end  iL>jkiiett  of  lajer  viiiii  f 
•<?./.. : *ri.  Tut  inou*  is  £urxdfcit&d  *j<au£  out  of  its  sides  vii 
*c  ;.v;.*x.:*yd  ridjr*.  Vj  viuti  *  «iiwu  prerided  vita  ill  eascio" 
..a«i .-I*  vjn&tyjb&tm  *>fj  w*i  u*t  frame  «ll  be  nude  **  mirr* 
**.;£.  *v.vi  x*MXtrf  as  u«e  tfencuuL  max  rapore. 


IV.  CHEMICS. 


1.  Salines, 

Embracing  the  various  alkaline  salts,  manufactured  from 
common  salt  and  potash,  together  with  water,  and  the  more 
important  acids. 

1.  Water  and  Solution. — The  character  of  a  water,  as  to  its 
fitness  or  unfitness  for  manufacturing  purposes,  is  deserving  of 
some  attention.  Thus,  water  derived  from  coal-mines  is  often 
so  highly  charged  with  free  sulphuric  acid,  derived  from  the 
oxidation  of  pyrites  in  the  coal,  as  to  corrode  a  steam-boiler 
dangerously  and  rapidly ;  and,  again,  some  waters  deposit  a 
sediment  when  boiled,  which  incrusts  the  interior  of  a  boiler, 
and  thus  acts  injuriously.  The  deposit  generally  consists  of 
sulphate  of  lime,  and  many  methods  have  been  contrived,  to 
prevent  its  formation.  One  method  is,  to  add  salammoniac  to 
the  water  which  supplies  the  boiler,  whereby  the  pan-stone  is 
not  formed. 

Incrustations  in  boilers  may  be  prevented  in  many  cases  by 
precipitating  lime  from  solution  in  the  water,  kept  in  a  tank, 
previously  to  its  being  run  into  boilers,  and  either  allowing  the 
precipitate  to  settle  or  running  it  through  a  filter  of  earth  and 
sand. 

Testing  Water. — Dupasquier  proposes  to  test  water  for  an 
unusual  amount  of  organic  matter,  by  a  few  drops  of  chloride 
of  gold  solution.  The  usual  quantity  does  not  alter  the  yellow 
tint  imparted  by  the  gold  even  by  boiling,  but  when  more  than 
usual,  it  passes  through  a  brownish  color  to  bluish  and  violet 
(Comptes  Rendus,  Avril,  1847).  To  test  for  bicarbonate  of 
lime,  he  adds  a  few  drops  of  a  tincture  of  campeachy-wood, 
which  changes  to  violet  from  the  presence  of  this  salt,  or  of 
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',     ...     tr-vtvii  ihese,  a  little  blue- 

.    .  ■*  ■■•  :.■:    'Jiit-T,  ^ives  a  bluish  precipitate 

•   :i»j     «?    present ;    in  the  same   case, 

;Y  .     .v1   -i    :.i    '"■!:..  -  •   -  r ..»  precipitate,  but  gives  a  milkiness 

■•  :..   .■■■       ■:.  :.i..  .e  carbonates  are  in  solution. 

.v.     .  .  .---:-     >    .-,,./  i-btaiued  and  purified  from  solution, 

a.  '  ..i      i.  i;v.   :■■  =:   _f»-m.rai  principle  in  the  purification 

•  :•:■';   ri  Mih.-taiiCL'S,  organic  or  inorganic,  and  then 

■c  i  |-  -iii-:i   vf  salts,  iXc,  by  filtration,   especially 

-.-.  .i  i       i      .  -.:Ji  charcoal.     After  a  salt  or  other  substance 

..      !'.    .  ...-'jiiucd  from  solution  by  crystallization,  it  retains 

i  >u  ■■!■■  niher  salts,  either  crystallized  with  it,  or  in  the 

*.;.■'    i  .   ,;i  -r,  enclosed  in  cavities  in  the  crystals.     Although 

.  j.-..iitk-.s  may  in  general  be  removed  by  repeated  crys- 

■.  >n,  yet   the  same   end  may  often  be  attained  more 

\.  '»v  washing  the  crystals  with  a  saturated  solution  of 

■:;io  substance  in   a  pure  state;  for  being  saturated,  it 

!  -ii.-Miho  no  m«'»re  of  that  substance,  but  will  dissolve  por- 

"■■    i-f  others.     To  effect   this,  the  crystals  to  be  washed 

=  .!'l  be  srtnall,  either  made  so  by  disturbing  the  liquor  during 

.      ■■  tllization  or  by  crushing.     Thus  salt,  nitre,  sugar,  &c. 

.  .-.-  niiuiued  pure  by  washing  them  respectively  with  saturated 

-  ■'■;riuiis  of  pure  salt,  nitre,  sugar,  ic. 

'!'!ie  other  point,  of  decomposition  by  charcoal,  we  have 
•.  •  .  ■■:«  d  ii|mii  at  the  commencement  of  hydro  metallurgy, 
».  f.rie  it  was  shown  that  a  metallic  oxide  could  be  brought  to 
■  wcr  state  <»f  oxidation  by  carbon;  but  this  is  probably  at- 
:  :.led  with  the  foiniatiou  of  carbonic  acid,  whereas  in  the 
.ii  :  tnces  to  be  cited,  the  porosity  of  the  coal  separates  a 
>i:-tance  from  solution,  and  sunders  a  base  more  or  less  per- 

lf  tly  from  its  acid. 

» 

Morfit  and  Highway,  in  repeating  Lcbourdai's  process  for 
•  lif  preparation  of  alkaloids  by  means  of  animal  charcoal* 
f«»und  that  the  bone-black  used  for  decolorizing  the  solutions, 
always  retained  a  portion  of  the  precipitated  alkaloid.  They 
extended  their  investigations  to  the  refuse  black  of  ohemical 
factories,  and  obtained  from  that  which  had  been  used  in  the 
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manufacture  of  sulphate  of  morphin,  a  considerable  amount 
of  the  alkaloid.  It  therefore  follows,  that  the  use  of  bone- 
black  as  a  decolorizing  agent,  is  attended  with  loss,  unless 
treated  finally  for  the  separation  of  matters  which,  by  pre- 
cipitation, have  become  incorporated  with  it. 

Filtration  through  Bone-black  and  Charcoal. — The  experi- 
ments on  the  extraction  of  substances  from  solution  by  bone- 
black  and  charcoal  are  interesting ;  those  by  Weppen,  in  An. 
der  Ghem.  u.  Pharm.  lv.  241 ;  by  Chevalier,  in  Journ.  f.  Pr. 
Chem.  xxxv.  356 ;  by  Warrington,  in  Phil.  Mag.  xxvii.  269 ; 
by  Eisner,  in  Berl.  Gewerbe  u.  Industrie-Blatt,  xx.  295. 

Weppen  found  that  30  gr.  of  bone-black,  boiled  with  mu- 
riatic acid,  thoroughly  washed,  dried,  and  gently  ignited, 
extracted  the  following  substances  from  their  solutions :  sul- 
phates of  cppper,  zinc,  chrome  and  peroxide  of  iron,  acetates 
of  lead  and  peroxide  of  iron,  nitrates  of  nickel,  cobalt,  silver, 
and  of  both  oxides  of  mercury,  tin  salt,  and  tartar  emetic. 
One  grain  of  the  salt  was  dissolved  in  £  oz.  water.  A  trace 
of  the  metal  remains  in  solution,  which  no  excess  of  the  black 
can  remove,  while  a  basic  salt  is  precipitated  on  it ;  but  those 
oxides  whose  salts  are  soluble  in  ammonia  are  wholly  pre- 
cipitated. Oxide  of  lead,  dissolved  in  potassa,  is  precipitated. 
Arsenious  acid  in  aqueous  solution  is  but  slightly  thrown 
down:  iodine  is  removed  from  its  solution  in  water.  The 
sulphosalts  of  antimony  and  arsenic,  dissolved  in  sulphide  of 
ammonium,  are  separated  as  metallic  sulphides  by  the  black. 
It  appears  to  exert  no  influence  on  alkaline  and  earthy  salts. 

Solutions  of  bitter  extracts,  as  of  wormwood,  gentian, 
quassia,  casoarilla,  buck-bean,  and  colocynth,  are  rendered 
bitterless  when  the  charcoal  is  in  the  proportion  of  2  :  3 ;  Co- 
lombo extract,  by  an  equal  weight  of  coal ;  aloes,  by  13  times 
its  weight ;  extract  of  galls  and  solution  of  pure  tannin,  by 
10  times  their  weight.  Infusion  of  Peruvian  bark  is  also 
sweetened.  Jalap  and  guaiacum  are  wholly  precipitated  from 
their  solutions. 

Chevallier  found  that  oxide  of  lead  is  easily  completely  pre- 
cipitated from  its  acetate  and  nitrate,  but  not  from  its  muriate. 
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Warrl-^rwCi  Urund  th*i  in  decolorizing  beer  by  charcoal,  the 
:.'„£-:!  iter  was  also  removed;  and  that  decoctions  of  Peruvian 
bark  ar.d  solutions  of  sulphate  of  quinm.  and  acetates  of 
:.•.'.  rpl;n  &l  1  strjclnin,  were  freed  from  their  bitter.  12  gr. 
j.-vne-llack  wtre  required  for  2  gr.  sulphate  of  quinin  dissolved 
:n  2  ol  water.  An  infusion  of  dux  vomica  wu  not  debitterized 
bv  aiilnial  charcoal. 

Eisner  found  thai  salicin  was  wholly  removed  from  solution 

m 

'•■v  filtration  through  common  bone-black,  as  well  as  that  freed 
from  lime  by  muriatic  acid ;  and  that  the  coal  digested  with 
a>;obol  again  yielded  up  its  salieiiL  Strychnin,  brucin,  qui- 
iiin,  and  cinchonin  are  removed  from  their  hot  aqueous  solu- 
tion* by  bone-black  or  well-ignited  wood-charcoaL  A  large 
excess  of  bone-black  and  charcoal  sweetened  a  concentrated 
decoction  of  nux  vomica.  Solutions  of  aloes,  lupulin,  quassia 
are  debitterized,  and  a  solution  of  nitropicric  (carbaxotic)  acid 
bv  bone- black  freed  from  lime. 

m 

Weppen  further  observed  that  a  charcoal  which  has  been 
used  for  precipitating  one  metal,  may  still  be  used  for  pre- 
cipitating another.  Thus,  200  gr.  coal,  which  had  been  used 
for  precipitating  a  solution  of  corrosive  sublimate,  were  shaken 
with  a  solution  with  5  gr.  blue-vitriol  in  2\  oz.  water,  when  in 
a  short  time  only  a  trace  of  copper  was  left  in  the  liquid,  and 
disappeared  altogether  upon  adding  ammonia.  After  washing 
and  drying  the  coal,  it  was  shaken  with  a  solution  of  3  gr. 
copperas,  from  which  it  soon  removed  all  traces  of  iron. 
(Journ.  f.  Pr.  Chem.  xxxix.  318.) 

2.  Sulphur  and  Sulphuric  Acid. — This  most  important  of 
all  acids  to  the  chemist,  as  the  source  of  all  others,  is  made 
by  burning  sulphur  to  sulphurous  acid,  and  oxidizing  this  to 
sulphuric  by  nitric  acid,  or  the  oxides  of  nitrogen.  Exclusive 
regulations  of  the  Neapolitan  government  have  developed  the 
important  fact  that  pyrites  (sulphuret  of  iron)  will  answer  the 
same  end  as  sulphur  on  a  manufacturing  scale,  and  we  know 
that  pyrites  is  a  very  abundant  mineral. 

Sulphuric  Acid. — Peligot  observed,  years  ago,  that  sul 
phurous  acid  gas,  passed  through  moderately  strong  nitric 
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acid,  is  oxidized  into  sulphuric  acid,  while  nitric  oxide  is 
evolved  ;  and  he  proposed  to  burn  sulphur  alone  without  nitre, 
and  pass  the  gas  through  the  first  crude  acid  containing  nitric 
acid.  Turner's  patent  is  based  on  this  fact  (Rep.  Pat.  Inv. 
1845).  The  lead  chamber  is  made  very  low  (3  ft.  high),  and 
its  horizontal  surface  increased.  The  bottom  is  covered  with 
crude  acid  of  1.5-1.6,  containing  3-4  per  cent,  strong  nitric 
acid.  The  sulphurous  acid  *is  drawn  into  the  chamber  by 
pumps,  and  in  order  to  avoid  loss,  this  acid  and  the  nitric 
oxide  are  passed  through  three  lead  vessels,  the  two  first  con- 
taining the  mixture  of  nitric  and  sulphuric  acids,  and  the  last 
sulphuric  acid  of  1.7.  This  process  is  said  to  yield  50  per 
cent,  more  oil  of  vitriol  than  the  former  method.  (?) 

Schneider  (Comptes  Bendus,  xxv.  931)  has  succeeded  in 
converting  sulphurous  into  sulphuric  acid,  by  means  of  pumice- 
stone  peculiarly  prepared,  without  the  necessity  of  leaden 
chambers  or  iron  retorts.  We  do  not  know  how  the  pumice 
is  prepared.  A  process  was  patented,  many  years  since,  for 
making  oil  of  vitriol  from  sulphurous  acid,  by  means  of  pla- 
tinum-sponge, but  was  not  successfully  carried  out  as  a  manu- 
facturing process. 

Paul  Gilbert  Pretier  has  patented  a  process  (Ch.  Gaz.  vi. 

88)  for  making  fuming  sulphuric  acid  by  distilling  the  bisul- 

phates,  as  follows :  Alkaline  sulphates  are  placed  in  a  stone 

retort,  and  acidulated  by  the  addition  of  oil  of  vitriol.     Heat 

being  gradually  applied,  the  distillate  collected  in  receivers 

is  clear  and  colorless. 

Pure  Sulphuric  Acid. — A.  A.  Hayes  (Silliman's  Journ. 

1848)  takes  the  acid  of  1.76  at  that  stage  of  the  process  for 
manufacturing  the  commercial  article,  when  it  is  ready  for 
transferring  from  the  leaden  evaporators  to  the  concentrating 
vessels  of  platinum.  This  weak  acid,  while  hot,  is  treated 
with  nitrate  of  potassa,  which  renders  it  colorless  by  destroy- 
ing the  coloring  matter.  It  also  removes  much  of  the  hydro- 
chloric acid,  and  converts  the  arsenious  and  sulphurous  into 
arsenic  and  sulphuric  acids.  The  remaining  hyponitric  acid 
jf>.  expelled  by  the  addition  of  ?fa  of  sulphate  of  ammonia. 


Tie  w.M  i*  u^&  cooceatrMea  »  L7*.  m  if  i&j*  dec?*-  kua 
v«iHil,  Mid  grnlj»r.T  cooied  to  32s  F-  Af<£?  rtyt**.  ti«e  m« 
r.-.nka  is  truterued  inio  siailiw  pan*  mi4  omibi  dWa  i»  *J:_ 
i»ij  left  aaul  oae-iukf  of  ii»  Ttuaaa*  sac  *i>hdi£»d,  vim  u* 
'-■jl  geared  mu>  iiubt  separated  sxi  v»*Jmd  with  pure  «ta£. 
These  oTjuii  ue  freed  front  adoeriz£  pcruws  of  mljjm*m 
■iL-i  axseiuaiea  of  iron  ar*d  lead,  iy  ivtivu  in  g-las*  -nwiriii 
*»-*  r;  ftT  if  t  if  it  ;ifr  It ,  and  ■ataing  visa,  t>Kr*  acid.  To  oi.taaa  a 
-:r,t  -  acid,  ;Le  crrstaia  wok  be  «&e;ted  and  KucoomM  ;> 
a  piaiirmm  kettle. 

According  :o  Wackewoder  ' Ardor. A  Pkana.  l2|  bm.  2?  . 
tilt  crysiatltxed  hydrate  af  MtpLvrie  wad  S0.2H0,  «W  ky 
ll*jes  a*  the  toiiree  of  hi*  pare  acid,  hijW  readily ofctamd 
h  v  -oLgtaJing  mipboric  acid,  rectified  over  amlphate  of  poiawi 
*;  2s  .4 i  F.  Very  large  rbonbic  crystals  form  and  give,  fcj 
fiiaiou  at  71'',  a  liquid  acid  of  L7W  at  46''.  The  acad  that 
prepared  resolidifies  at  3Sf=. 

Bineaa  has  constricted  the  fnQ&a  Uig  table  of  eompomoa 
of  hvdraied  sulphuric  acid,  derived  partly  fron  his  direct 
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determinations  of  spec.  grav.  and  composition,  and  partly  from 
calculation.  The  1st  column,  A,  represents  Baum£'s  areometric 
degrees ;  the  2d,  B,  contains  the  specific  gravity ;  the  3d,  C, 
the  percentage  of  oil  of  vitriol,  and  the  4th,  D,  the  percentage 
of  the  anhydrous  acid.  (66°  B.  corresponds  to  spec.  grav. 
1.842).     (An.  de  Ch.  Phys.  (3)  xxiv.  and  xxvL) 

B.  A.  Tilghman,  of  Philadelphia,  has  patented  several  pro- 
cesses connected  with  salines,  which  possess  the  high  merits 
of  ingenious  invention,  simplicity  of  material  and  action,  and 
the  highest  prospect  of  success.  One  of  these  processes  is 
for  obtaining  sulphuric  acid  by  the  action  of  steam  on  the 
sulphates  of  baryta,  strontia,  or  lime,  at  a  high  temperature. 
We  refer  for  minutiae  to  Rep.  Pat.  Inv.  1847.  See  also  the 
soda  manufacture. 

Crystallized  Sulphurous  Acid. — Pierre  (Comptes  Readus,. 
1848)  obtained  sulphurous  acid  in  crystals,  by  passing  the  gas, 
previously  washed,  into  water  already  surcharged  with  it.  The 
temperature  must  not  exceed  32°.  In  a  few  hours  several 
hundred  grains  will  have  deposited.  Its  formula  is  SQ„9H(X 
Dopping's  acid,  similarly  obtained,  has  the  composition  (Bui. 
de  St.  Petersbourg,  vii.)  S08,H0. 

3.  Common  Salt  and  its  derivative  Arts* — Beside  its  use  as 
salt  (for  preserving  animal  matter,  &c),  common  salt  is  largely 
employed  in  the  preparation  of  carbonate  of  soda  (soda-ash), 
according  to  the  invaluable  process  of  Leblanc,  by  which  mu- 
riatic acid  is  obtained  at  the  same  time.  The  soda  manufacture 
is  therefore  most  conveniently  arranged  under  these  two  heads, 
making  soda  with  its  derived  sa'ts,  and  muriatic  acid  with  its 
derivative  arts.  Salt  is  obtained  from  solid  rock-salt  forma- 
tions, by  evaporation  of  salt-springs  or  brines,  or  of  the 
waters  of  the  ocean.  There  is  a  locality  of  solid  salt  found 
in  the  United  States,  in  the  south-western  part  of  Virginia ; 
but  all  the  salt  used  is  either  imported  from  Europe  or  obtained 
from  brines.  In  making  soda-ash,  the  salt  is  first  converted  into 
sulphate  of  soda  by  sulphuric  acid,  whereby  muriatic  acid  gas 
is  given  off,  and  the  salt-cake  (dry  sulphate  of  soda),  mixed 

with  carbon  and  carbonate  of  lime,  is  heated  and  extracted 
I  7 
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with  water.     The  solution  contains  soda,  and  a  salt  of  lime 
remains. 

a.  Soda-ash. — Practice  has  advanced  far  before  theory  in 
this  manufacture,  for  we  knew  but  little  of  the  theory  of  the 
changes  effected  during  the  process  until  within  the  last  few 
years,  although  the  manufacture  has  become  so  expanded  that 
England  produces  annually  more  than  100,000  tons  of  car- 
bonate of  soda.  The  process  has  been  recently  investigated, 
with  a  practical  object  in  view,  by  J.  Brown  (Phil.  Mag.  3 
ser.  xxxiv.),  and,  for  elucidating  the  theory,  by  Bodo  Unger 
(Ann.  Chem.  Pharm.  lxi.  briii.  lxvii.)  The  following  are  two 
analyses  by  Unger,  the  first  of  the  crude  soda,  that  is,  after 
the  mixture  of  salt-cake,  limestone,  and  carbon  have  been 
duly  heated ;  the  second,  of  the  residue,  after  the  soluble  salts 
have  been  extracted. 

1.  Crude  Soda. 

Sulphate  of  soda 1.99 

Chloride  of  sodium 2.54 

Carbonate  of  soda 23.57 

Caustic  soda 11.12 

Carbonate  of  lime 12.90 

Oxysulphide  of  calcium  (3CaS,CaO) 34.76 

Sulphide  of  iron 2.45 

Silicate  of  magnesia. 4.74 

Coal 1.59 

Sand 2.02 

Water 2.10 

99.78 
2.  Residue. 

Carbonate  of  lime 19.56 

Oxysulphide  of  calcium 32.80 

Sulphate  of  lime 3.69 

Hyposulphite  of  lime 4.12 

Hydrate  of  lime 4.02 

Bisulphide  of  calcium 4.67 

Sulphide  of  calcium 8.25 


SODA-ASH. 

Hydrate  of  lime 6.67 

Sulphide  of  sodium 1.78 

Peroxide  of  iron 3.70 

Silicate  of  magnesia 6.91 

Coal 2.60 

Sand 3.09 

Water 3.45 
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The  results  of  Brown  and  Unger  agree  closely,  when  we 
consider  how  such  materials  are  likely  to  vary  in  composition 
according  to  circumstances,  but  the  amount  of  the  carbonate 
of  lime  should  be  halved,  as  Brown  proved  it  to  be  caustic 
lime,  and  the  half  added  to  the  caustic  soda,  which  would  bring 
the  total  amount  of  carbonate  of  soda  in  the  first  analysis  to 
nearly  40  per  cent.     Brown  gives  it  at  35J. 

The  following  table,  from  Brown,  shows  the  composition  q{ 
the  different  products  of  the  soda  manufacture. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

Carbonate  of  soda.... 

68.91 

71.61 

79.64 

84.00 

84.31 

36.47 

98.12 

14.43 

11.23 

2.71 

1.06 

trace. 

0.94 

1.08 

7.02 

10.20 

8.64 

8.76 

10.26 

•  ••• 

•  ••  ■ 

2.23 

1.11 

1.24 

traoe. 

trace. 

•  •  •  • 

•  •  •  • 

Sulphide  of  sodium.. 

1.31 

•  ••  a 

trace. 

•  •  •  • 

•  ••  • 

•  •  •  • 

•  •  •  « 

Chloride  of  sodium... 

8.97 

8.05 

4.13 

3.22 

8.48 

0.42 

0.74 

1.02 
1.08 

0.92 
1.04 

1.17 
1.28 

1.01 
0.98 

0.68 
0.41 

> 

•  ••• 

•  ••  • 

•  •  •  • 

Insoluble  and  sand... 

0.81 

0.31 

0.97 

0.71 

0.25 

•  •  •  • 

•  •■  • 

Water 

•  •  •  • 

•  ••  • 

•  ••  • 

■  ••  • 

•  ••  • 

62.16 

•  •  ■  • 

Analysis  No.  1  is  the  salt  obtained  by  evaporating  the  ex- 
tract of  the  crude  soda  to  dryness  at  212°,  and  then  heating 
in  a  calciner,  which  makes  No.  2,  soda-ash.  Or,  the  extract 
is  evaporated  nearly  dry,  the  mother-liquor  drained  off  from 
the  crystals ;  the  dried  residue,  3,  is  heated  in  a  furnace,  4. 
By  repeated  solution,  evaporation  and  calcination  of  the  crys- 
tals, a  better  kind,  5,  is  produced,  and  by  crystallizing  the 
purer  kind,  soda,  6  results ;  and  when  this  is  calcined,  the 
best  product,  7,  is  obtained. 

R.  A.  Tilghman  applied  the  decomposing  power  of  steam  to 
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The  lime  absorbs  the  chlorine  as  soon  as  it  comes  in  contact 
with  the  solution ;  the  supernatant  water  is  immediately  de- 
canted and  the  application  of  chlorine  liquor  repeated,  as 
above,  several  times.  By  exposure  to  a  gentle  heat  for  a 
short  period,  the  moisture  is  driven  off,  and  pure  chloride  of 
lime  remains. 

Chlorate  of Potassa. — Calvert's  process  (Comptes  Bendus, 
1850)  is  to  pass  a  current  of  chlorine  gas  through  a  hot  (122°) 
mixture  of  5£-6  equivalents  of  burnt  lime  and  1  equiv.  caustic 
potassa  in  water.  Chloride  of  calcium  and  chlorate  of  potassa 
are  the  products.  When  the  solution  is  saturated  with  the 
gas,  it  is  to  be  filtered,  evaporated  to  dryness,  redissolved  in 
boiling  water,  and  allowed  to  cool.  The  use  of  lime  saves  the 
great  loss  of  potassa  by  other  processes,  22  pts.  of  chlorate 
being  obtained  from  every  10  pts.  of  potassa  employed. 

4.  Potash  is  obtained  by  lixiviating  the  ashes  of  trees, 
evaporating  the  solution  to  dryness  and  calcining  the  residue. 
When  purer,  but  more  carbonated,  it  is  termed  pearlash. 

New  Source  of  Potash. — H.  Wurtz  has  suggested  a  method 
of  decomposing  green  sand,  with  the  view  of  gaining  its  potash, 
by  fusing  it  with  chloride  of  calcium.  See  Amer.  Journ.  2d 
ser.  x.  326,  where  many  experiments  are  detailed  having  the 
same  object  in  view. 

Potash  tested  for  Soda. — Pagenstecher's  method  is  as  fol- 
lows (Mittheil.  d.  Naturf.  Gesellsch.  in  Bern,  No.  65).  It  is 
based  on  the  fact  that  a  saturated  solution  of  sulphate  of 
potassa  can  dissolve  large  quantities  of  sulphate  of  soda. 
About  half  an  ounce  of  the  potash  to  be  tested  is  poured  over 
with  water,  treated  with  sulphuric  acid  until  it  has  an  acid  re- 
action, evaporated  to  dryness,  ignited,  and  weighed.  The  pow- 
dered saline  mass  is  then  treated  with  6  times  its  weight  of  a 
concentrated  solution  of  sulphate  of  potassa,  stirred,  allowed  to 
settle,  and  the  clear  liquor  drawn  off  from  the  sediment  by  a 
siphon.  After  being  again  treated  with  a  like  quantity  of 
the  sulphate  of  potassa  solution,  the  residue  is  thrown  on  a 
balanced  filter  (the  funnel  covered  with  a  glass  plate  during 
filtering  to  avoid  evaporation),  and  when  the  last  drops  have 
i2 
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passed  through,  it  is  weighed  moist,  then  dried  at  212°  and 
again  weighed.  The  difference  between  the  two  last  weights 
is  the  water  of  the  solution  of  sulphate  of  potassa,  which, 
being  of  a  known  strength,  gives  the  quantity  of  sulphate  of 
potassa  it  contained.  This  must  of  course  be  subtracted  from 
the  weight  of  the  dried  residue,  and  the  remainder  is  the  sul- 
phate of  potassa  made  from  the  pearlash.  If  the  ash  were 
free  from  soda,  this  weight  would  equal  that  of  the  original 
sulphate  evaporated  to  dryness,  but  if  less,  then  sulphate  of 
soda  has  been  washed  out.  From  this  loss  (=  L)  the  car- 
bonate of  soda  in  the  ash  may  be  thus  calculated, 

71  (NaO,S08)  :  53  (NaO,C08) :  :  L  :  x  or  x  -  ^ 

It  must  however  be  observed,  that  the  soda  used  to  adulterate 
potash  usually  contains  a  large  percentage  of  sulphate  of  soda. 

Nitre  is  formed  in  artificial  beds,  or  in  some  cases  where 
nitrogenous  organic  matter  is  present,  together  with  lime  and 
some  potash ;  but  potash  is  usually  added  to  the  beds,  or  the 
extract  of  the  soil,  containing  nitrate  of  lime,  whereby  nitrate 
of  potassa  is  produced.  Soda-saltpeter  is  obtained  from  At- 
tacama  in  Peru.    "Both  nitrates  are  the  source  of  nitric  acid. 

Anhydrous  Nitric  Acid. — Deville  (Comptes  Rendus,  1849) 
has  succeeded  in  obtaining  anhydrous  nitric  acid  by  the  action 
of  absolutely  dry  chlorine  upon  nitrate  of  silver.  It  crystal- 
lizes in  brilliant,  colorless,  six-sided  prisms ;  melts  at  85°  F. 
and  boils  at  113°,  and  requires  to  be  handled  cautiously,  owing 
to  its  tendency  to  explode. 

5.  Alum. — This  most  important  salt  to  the  dyer,  calico- 
printer,  tanner,  and  others,  is  sometimes  observed  in  nature 
in  an  impure  state,  but  it  is  generally  procured  from  slates, 
which  have  originally  contained  iron  pyrites  (sulphuret  of 
iron).  The  pyrites  by  oxidation  form  sulphuric  acid,  which 
is  more  or  less  transferred  to  the  alumina  of  the  slate ;  and  to 
the  extracted  sulphate  of  alumina,  sulphate  of  potassa  is  added 
and  alum  generated.  As  sulphate  of  iron  is  obtained  inci- 
dentally in  making  alum,  it  leads  us  to  the  metallic  salts  and 
pigments,  or  metallosalines. 
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2.  Metallosalines. 

These  embrace  the  preparation  of  various  metallic  salts, 
which  are  chiefly  employed  for  dyes  or  making  pigments.  We 
may  most  conveniently  divide  the  subject  into  the  vitriols,  or 
sulphates  of  iron,  copper,  zinc,  and  manganese,  with  the  pig- 
ments derived  from  them ;  the  salts  and  pigments  of  lead ; 
the  prussiates ;  the  chromates,  and  a  few  others. 

1.  Vitriols. — Copperas,  green  vitriol,  or  protosulphate  of 
iron,  is  made  directly  from  sulphuric  acid  and  scrap-iron,  or 
from  calcined  pyrites,  or  is  obtained  in  the  kindred  and  con- 
nected manufacture  of  alum.  These  two  articles  are  made  on 
an  extended  scale  in  the  United  States,  and  but  little  can  be 
offered  that  is  new  in  relation  to  them. 

Copperas. — It  may  be  freed  from  lead  and  copper,  and  at 
the  same  time  all  peroxide  of  iron  reduced  to  protoxide,  by 
boiling  its  solution  with  good  scrap-iron,  nails,  &c.  until  it 
becomes  light  and  green.  By  evaporating  the  solution,  it 
then  yields  bluish-green  crystals.  The  precipitate  will  contain 
the  copper,  lead,  &c.  (Encycl.  Zeitschr.  d.  Gewerbehandl. 
1846.) 

Preservation  of  Copperas. — According  to  Ruspini  (Journ. 
de  Chim.  M6d.  vi.)  the  protosulphate  of  iron,  when  in  crystals, 
may  be  preserved  from  oxidation,  by  pressure,  desiccation 
between  the  folds  of  bibulous  paper,  and,  finally,  efflorescence 
in  a  drying  chamber  at  86°.  It  is  to  be  kept  in  well-stoppered 
bottles. 

Oxidation  of  Copperas. — According  to  Wittstein  (Buchner's 
Repert.  i.)  a  solution  of  1  pt.  protosulphate  of  iron  in  4  pts. 
water,  after  11  months'  exposure  in  a  loosely  covered  vessel, 
deposits  2Fefl08+3S08+8HO,  and  not  2Fe808+S08,  as  is  ge- 
nerally admitted. 

Sulphate  of  zinc,  or  white  vitriol,  is  made  directly  from  zinc 
and  sulphuric  acid.  Manganese  vitriol  is  made  directly  from 
black  oxide  of  manganese  and  oil  of  vitriol,  or  it  is  obtained 
as  a  residue  in  making  bleaching-salt  from  manganese,  salt, 
and  oil  of  vitriol.    Blue  vitriol,  or  sulphate  of  copper,  is  made 
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by  the  direct  action  of  oil  of  vitriol  and  o! 
by  solution  of  precipitated  hydrate  of  cop;- 
by  lixiviating  roasted  copper-pyrites. 

Pure  Sulphate  of  Manganese. — Eisner 
1  pt.  sulphur  is  well  mixed  and  heated  wk ' 
of  manganese,  so  that  sulphurous  acid  escji; 
of  manganese  remains.     When  2  equiv. 
treated  with  less  than  2  equiv.  of  oil  of  vit  i 
tion  of  the  oxide  remains  uncombincd,  thi- 
all  the  iron  from  the  sulphate,  and  gives 
solution  and  crystallization.     White  vitriol 
made  free  from  iron.  (Eisner,  in  Hoffmann's  V 

It  would  be  better  to  use  a  little  less  sulj." 
a  small  part  of  the  manganese  in  its  stak 
by  peroxidizing  the  iron  the  latter  may  U 
removed.     A  good  proportion  for  a  good  or* 
little  silica)  is  1  pt.  sulphur,  6  pts.  black  oxil- 
and  5  pts.  oil  of  vitriol.     The  same  principle  ■ 
to  Epsom  salt,  by  heating  the  solution  with  ;i 
nesia  itself.     It  is  also  applicable  to  soluti"' 
cobalt.     But  in  all  these  cases  it  is  necessary 
in  the  state  of  sesquioxide,  or  be  brought  in  t- : 

Borate  of  Copper,  a  green  Pigment. — ltJ  ; 
and  25  pts.  borax  are  separately  dissolved  in 
tions  poured  together,  and  the  bluish-green  pre 
with  cold  water,  is  first  dried  at  common  tempi : 
by  warmth.     The  dried  precipitate  is  then  hen  • 
crucible  to  a  low  red-heat,  but  not  to  fusi'»: 
Bollcy  proposes  it  for  oil  and  porcelain  p:ii 
Schweiz.  Gewerbcbl.  1847,  28).     Dr.  Eisner  nr 
color  varies  in  different  experiments,  and  that  u  > 
of  heat  is  requisite  to  its  production. 

Blue  Sulphuret  of  Copper. — Alexander  and  W 
following  method  of  preparing  it  (Buchner's  Re] 
1847).     Black  oxide  is  prepared  by  precipitatii 
solution  by  caustic  soda  or  potassa  (lime?),  v\ 
and  drying  it.    A  mixture  of  2  pts.  of  this 
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CIRCULAR 


iv  Bfenroroi  to 


THE  DEGREES  OF  RELATIONSHIP  AMONG  DIFFERENT  NATIONS. 


In  behalf  of  the  Smithsonian  Institution,  I  beg  to  commend  to 
attention  the  accompanying  letter  and  schedule  of  Mr.  Lewis  H. 
Morgan,  of  Rochester,  N.  Y.  This  gentleman  has  been  engaged, 
for  several  years,  in  studying  the  ethnological  peculiarities  of  the 
Indians  of  the  North  American  Continent ;  and  has  discovered 
among  them  a  system  of  relationship,  which  he  wishes  to  compare 
with  the  systems  of  consanguinity  existing  among  the  natives  of 
other  countries. 

From  the  annexed  letter,  it  will  be  seen  that  General  Cass  has 
given  this  interesting  enquiry  the  official  sanction  of  the  Depart- 
ment of  State. 

The  answers  to  the  circulars  may  be  addressed  to  the  Smithso- 
nian Institution,  care  of  the  Department  of  State ;  and  full  credit 
will  be  given  to  all  who  furnish  information  bearing  on  this  sub- 
ject} when  the  results  of  these  investigations  are  published. 

I  am,  very  respectfully, 

Your  obedient  servant, 

JOSEPH  HENRY,      / 
Secretary  of  the  Smithsonian  Institution. 

Smithsonian  Institution, 

Washington,  D.  C.,  Jan.  20, 1860. 


To  the  Diplomatic  agents  and  Consuls 

of  the  United  States  in  foreign  countries  : 

The  accompanying  circular  and  blank  form  have  been  prepared 
by  L.  H.  Morgan,  Esq.,  of  Rochester,  New  York,  for  the  purpose 
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by  the  direct  action  of  oil  of  vitriol  and  old  sheet-copper,  or 
by  solution  of  precipitated  hydrate  of  copper  in  the  acid,  or 
by  lixiviating  roasted  copper-pyrites. 

Pure  Sulphate  of  Manganese. — Eisner  thus  prepares  it : 
1  pt.  sulphur  is  well  mixed  and  heated  with  5J  pts.  binoxide 
of  manganese,  so  that  sulphurous  acid  escapes,  and  protoxide 
of  manganese  remains.  When  2  equiv.  of  this  oxide  are 
treated  with  less  than  2  equiv.  of  oil  of  vitriol,  so  that  a  por- 
tion of  the  oxide  remains  uncombined,  this  portion  removes 
all  the  iron  from  the  sulphate,  and  gives  a  good  vitriol  by 
solution  and  crystallization.  White  vitriol  may  be  similarly 
made  free  from  iron.  (Eisner,  in  Hoffmann's  Mittheilungen,  &c.) 

It  would  be  better  to  use  a  little  less  sulphur,  so  as  to  leave 
a  small  part  of  the  manganese  in  its  state  of  binoxide,  that 
by  peroxidizing  the  iron  the  latter  may  be  more  effectually 
removed.  A  good  proportion  for  a  good  ore  (containing  but 
little  silica)  is  1  pt.  sulphur,  6  pts.  black  oxide  of  manganese, 
and  5  pts.  oil  of  vitriol.  The  same  principle  has  been  applied 
to  Epsom  salt,  by  heating  the  solution  with  a  portion  of  mag- 
nesia itself.  It  is  also  applicable  to  solutions  of  nickel  and 
cobalt.  But  in  all  these  cases  it  is  necessary  that  the  iron  be 
in  the  state  of  sesquioxide,  or  be  brought  into  this  state. 

Borate  of  Copper,  a  green  Pigment. — 16  pts.  blue  vitriol, 
and  25  pts.  borax  are  separately  dissolved  in  water,  the  solu- 
tions poured  together,  and  the  bluish-green  precipitate,  washed 
with  cold  water,  is  first  dried  at  common  temperature  and  then 
by  warmth.  The  dried  precipitate  is  then  heated  in  a  hessian 
crucible  to  a  low  red-heat,  but  not  to  fusion,  and  ground. 
Bolley  proposes  it  for  oil  and  porcelain  painting  (Bolley, 
Schweiz.  Gewerbebl.  1847,  28).  Dr.  Eisner  remarks  that  the 
color  varies  in  different  experiments,  and  that  a  certain  degree 
of  heat  is  requisite  to  its  production. 

Blue  Sulphuret  of  Copper. — Alexander  and  Walter  give  the 
following  method  of  preparing  it  (Buchner's  Repert.  d.  Pharm. 
1847).  Black  oxide  is  prepared  by  precipitating  blue  vitriol 
solution  by  caustic  soda  or  potassa  (lime  ?),  washing  it  well 
and  drying  it.     A  mixture  of  2  pts.  of  this  oxide,  2  pts. 
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flowers  of  sulphur,  and  1  pt.  salammoniac,  is  heated  gently 
in  a  porcelain  vessel,  over  coals,  until  the  sulphur  inflames ; 
while  burning,  the  mixture  is  stirred  now  and  then,  covered 
with  a  loosely-fitting  cover,  and  removed  from  the  fire  for  a 
few  moments.  A  new  portion  of  sulphur  and  salammoniac, 
without  copper,  is  added,  the  cover  replaced,  and  the  vessel 
again  heated.  After  some  time  the  cover  is  removed,  when 
much  sulphur  sublimes.  As  long  as  it  shows  a  black  and  not 
a  blue  color,  sulphur  and  salammoniac  are  added,  and  the 
vessel  heated  as  before.  When  finished,  it  is  washed  with  hot 
water,  then  with  a  little  ammonia  if  oxide  of  copper  be  pre- 
sent, treated  with  caustic  potassa  or  soda  to  remove  the  excess 
of  sulphur,  and,  finally,  washed  with  water,  ground,  and  dried. 
Under  a  polishing  tool  it  shows  a  beautiful  steel-blue  streak, 
and  when  mixed  with  size  and  brushed  on  paper,  a  steel-blue 
lustre  on  a  violet-blue  ground.  In  a  medium  of  oil  or  varnish 
it  is  violet-blue. 

The  following  simpler  method  was  contrived  in  the  Gewerbe- 
Institut  of  Berlin.  Metallic  copper  is  precipitated  by  zinc 
from  a  boiling  solution  of  blue  vitriol,  and  the  fine  ponder 
washed  and  dried.  51  pts.  of  this  copper,  mixed  with  3  pts. 
sulphur,  are  gently  heated  in  a  porcelain  vessel,  so  that  the 
excess  of  sulphur  sublimes,  but  does  not  burn.  When  the 
heated  mixture  shows  a  sandy  appearance  it  is  finished,  and, 
on  cooling,  shows  a  dark-blue  .color.  The  excess  of  sulphur 
is  removed  by  potassa,  and  the  residue  well  washed.  If  it 
have  not  acquired  the  desired  tone,  it  is  again  warmed  with 
sulphur,  &c.  It  resists  chemical  action  in  a  remarkable 
manner. 

Winkelblech's  method  consists  in  rubbing  together  1  equiv. 
lac  sulphuris  and  2  equiv.  metallic  copper,  reduced  from  the 
oxide  by  hydrogen. 

Zinc-white! — This  pigment,  to  which  attention  is  now  drawn, 
is  either  the  anhydrous  oxide  of  zinc,  or  a  hydrated  oxide,  or 
a  hydrate-carbonate  of  the  metal.  It  possesses  a  great  degree 
of  whiteness,  about  equal  to  that  of  white-lead ;  a  sufficient 
body,  and,  what  is  of  great  importance,  is  less  liable  to  tar- 
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nish  than  white-lead.  Another  important  advantage  cannot 
be  overlooked:  its  freedom  from  the  noxious  character  of 
carbonate  of  lead  on  those  who  employ  it.  It  is  less  drying 
than  white-lead  colors,  but  in  order  to  effect  this  result  in  a 
shorter  time,  dry  sulphate  of  zinc  (white  vitriol)  may  be  added 
to  it,  or  a  more  drying  oil  may  be  employed.  It  has  been  too 
lately  introduced  to  decide  upon  the  relative  merits  of  the 
several  compounds  above  named,  and  it  is  even  doubtful  which 
can  be  produced  at  the  cheapest  rate ;  but  it  may  be  safely 
assumed,  from  its  low  equivalent  (32.6,  H=l),  that  a  given 
weight  of  zinc  will  produce  a  much  larger  amount  of  white 
pigment  than  the  same  weight  of  lead,  with  an  equiv.  =  104. 
On  the  other  hand,  the  objections  to  it  are,  that  it  has  far  less 
body  (covering  power)  than  white-lead,  and  that  it  requires  a 
large  amount  of  oil  as  its  vehicle  of  conveyance  to  a  surface. 

Durability  of  Zinc-white. — Lassaigne  drew  attention,  in 
1821,  to  the  use  of  oxide  of  zinc  instead  of  white-lead  as  a 
pigment.  He  lias  lately  stated  that  an  oil-painting,  finished 
with  oxide  of  zinc,  has  remained  of  a  pure  white  to  this  day. 
The  oil  was  previously  treated  with  sulphate  of  zinc  to  render 
it  more  drying. 

Oxides  of  Zinc  and  Antimony,  fie. — It  has  been  an  object 
of  several  patents,  of  late,  to  distil  ores  of  zinc  and  antimony 
in  such  a  manner  that  the  volatilized  and  oxidized  products, 
white  oxides  of  antimony  or  zinc,  shall  be  separately  collected 
and  used  as  pigments.  To  avoid  the  cost  of  first  obtaining 
the  metallic  zinc  and  then  converting  it  into  oxide,  the  ores 
are  heated  in  furnaces  of  various  construction,  but  so  arranged 
that  the  products  of  combustion  from  the  mixed  ore  and  fuel 
are  conducted  into  condensing  chambers,  where  both  metal 
and  oxide  are  obtained.  Notwithstanding  the  ingenious  con- 
trivances for  effecting  this  result,  none  have  been  yet  found 
faultless.  One  of  the  late  patents  on  this  subject  (Lond. 
Journ.  Sept.  1850)  subjects  copper  and  other  unroasted  ores 
to  the  action  of  a  blast-furnace,  so  that  the  non-volatile  pro- 
ducts are  obtained  in  the  furnace,  while  the  volatile  are  con- 
densed in  chambers.     In  this  manner  oxides  of  zinc,  antimony, 
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and  arsenic,  are  obtained  from  copper  and  other  ores.  These 
mingled  ores  are  hardly  likely  to  yield  the  several  products 
sufficiently  separate  and  distinct. 

Rochaz  has  a  good  arrangement  for  making  this  pigment 
direct  from  metallic  zinc  by  combustion.  (Lond.  Journ.  xxxvi. 
1.)  Fire-clay  crucibles  are  set  each  in  a  furnace,  so  that  the 
fire  plays  around  but  not  above  it.  The  zinc  being  thrown  in 
and  brought  to  ignition,  the  cover  of  the  crucible  is  removed 
and  a  draft  of  air  passes  over  the  crucible,  whereby  oxide  of 
zinc  is  produced,  forming  abundant  white  fumes,  which  are 
carried  into  a  large  chamber,  divided  into  compartments.  The 
greater  part  of  the  oxide  settles  in  these ;  and  to  prevent  any 
appreciable  quantity  from  passing  off,  the  last  compartment 
is  provided  with  hanging  bands  of  hemp  or  other  fabric,  which 
may  be  multiplied  without  interfering  with  the  draft.  He 
proposes  to  use  the  Belgian  furnace  for  distilling  metallic  zinc 
from  its  ores,  consisting  of  a  stack  of  many  cylindrical  retorts, 
in  order  to  prepare  the  white  oxide  from  the  ore,  and  varying 
the.  arrangement  so  that  the  air  is  admitted  to  the  distilling 
metal,  whereby  it  is  converted  into  oxide,  and  condenses  in 
chambers.  Several  forms  of  blast-furnace  have  been  proposed, 
but  none  have  been  proved  sufficiently  to  speak  of  their  merits. 

The  native  oxide  of  zinc  of  New  Jersey  has  been  recently 
employed  both  for  making  the  metal  and  zinc-white.  The 
former  is  less  likely  to  be  economically  produced  than  the 
latter ;  and  it  is  stated  that  the  process  for  the  latter  is  emi- 
nently successful,  as  it  requires  but  2  pts.  coal  to  obtain  1  pt. 
of  the  pigment.  Judging  from  the  experience  in  Europe,  we 
must  believe  this  to  be  a  great  miscalculation,  for  it  requires 
some  11  tons  fuel  to  make  1  ton  zinc  in  Belgium  and  Silesia, 
and  in  making  the  oxide  of  zinc,  the  formation  of  metal  must 
precede  it. 

A  case  of  'the  peculiar  effect  of  zinc  in  producing  a  colic 
among  operatives  engaged  in  making  it,  is  reported  in  the 
Comptes  Rendus,  and  although  it  appears  to  be  less  delete- 
rious than  white-lead,  yet  it  shows  that  its  effects  on  workmen 
must  also  be  guarded  against. 
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Compound*  of  Lead. — When  metallic  lead  is  calcined  on  the 
hearth  of  a  reverberatory,  to  which  the  air  has  free  access, 
it  is  converted  into  litharge,  or  simple  oxide  of  lead ;  and 
when  litharge  is  still  farther  heated  in  a  similar  manner,  it  is 
converted  into  a  higher  oxide,  red-lead  or  mininm,  or  orange- 
mineral.  Litharge,  dissolved  in  vinegar,  gives  rise  to  acetate 
or  sugar  of  lead.  White-lead  is  usually  made  by  patting  a 
roll  of  sheet-lead  into  an  earthen  pot,  containing  a  little 
vinegar  in  the  bottom,  and  placing  a  large  number  of  such 
pots  in  fermenting  matter,  manure,  tan,  &c.  The  fermenting 
matter  evolves  heat,  steam,  and  carbonic  acid,  and  the  heat 
slowly  evaporates  the  vinegar.  This  vapor  induces  the  lead 
to  oxidke  and  form  acetate  of  lead,  which  is  decomposed  by 
carbonic  acid  as  fast  as  formed,  and  the  acid  transferred  to 
the  adjoining  stratum  of  metal.  In  this  manner  the  sheet 
is  corroded  through,  and  becomes  carbonate  of  lead,  or  white- 
lead.  Various  other  processes  have  been  proposed,  but  the 
old  method  still  retains  its  place. 

White-lead. — Gannal  gives  a  method  of  preparing  it  from 
granulated  lead  by  air  and  water.  (Journ.  Fr.  Inst.  1847.) 
See  a  review  of  the  different  methods  in  Journ.  Fr.  Inst.  1842, 
vol.  iii.  3d  ser.  p.  30. 

Disbrow  Rodgers's  process  (Ch.  Gaz.  1850)  for  the  manu- 
facture of  carbonate  of  lead,  consists  in  exposing  thin  sheet- 
lead  in  a  steam-heated  chamber,  to  the  joint  action  of  acetic 
and  aqueous  vapors,  and  of  carbonic  acid  gas,  generated  from 
fermenting  matter  contained  in  vessels  beneath.  The  required 
temperature  is  80°  F.,  and  the  vinegar  is  volatilized  by  the 
admission  of  a  current  of  steam.  The  chamber  must  be  dark 
and  air-tight,  and  the  fermenting  and  acid  liquors  renewed 
six  times  during  the  process,  at  intervals  of  two  days.  The 
conversion  of  the  lead  is  completed  in  two  weeks.  See  Review, 
as  above. 

White-lead  Pigment — According  to  Patterson  (Ch.  Gaz. 
vii.),  if  a  warm  solution  of  chloride  of  lead  is  mixed  with  clean 
lime-water,  in  such  proportions  that  one  equivalent  of  the 
lead-salt  may  be  made  to  react  upon  half  an  equivalent  of 
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lime,  all  the  lead  is  precipitated  as  PbCl+PbO,HO,  at  212°, 
or  PbCl+PbO  when  dried  between  212°  and  350°.  The 
great  brilliancy  and  body  of  this  white  oxichloride  induced 
the  inventor  to  take  a  patent  for  its  application  as  a  pigment. 

An  excellent  essay  on  the  effects  of  preparing  this  pigment 
on  the  health  of  the  operative,  was  made  by  M.  Combes  to 
the  Academie  des  Sciences,  and  appears  as  a  translation  in 
the  Lond.  Journ.  xxxvi.  184-193.  We  may  state  that  in  most 
of  our  establishments  in  the  United  States,  the  corroded 
sheets  of  lead  are  ground  in  water,  whereby  the  greatest  evils 
of  the  former  mode  of  dry  grinding  are  avoided. 

3.  Prusviates. — Yellow  Prussiate  of  Potash  is  usually  pre- 
pared by  heating  common  pearlash  or  potash  to  fusion  in  an 
iron  vessel,  and  adding  to  the  melted  mass,  dried  blood,  horn- 
shavings,  cracklings,  &c.  The  excess  of  carbon  in  the  animal 
matter  probably  reduces  the  potassium,  while  the  nitrogen 
and  carbon  form  cyanogen,  which  unites  with  the  potassium. 
The  formation  of  cyanogen,  or  rather  of  cyanide  of  potas- 
sium, from  the  nitrogen  of  the  air,  in  part  at  least,  was  clearly 
shown  by  Bunsen,  in  his  investigations  on  the  blast-furnace.  A 
patent  had  been  taken  out  in  England  for  making  prussiate 
from  the  air  and  coal,  but  the  process  was  not  successfully 
carried  out. 

Possy  and  Boss&re  (Comptes  Rendus,  xxvi.  203)  have  suc- 
ceeded in  manufacturing  yellow  prussiate  of  potash,  upon  a 
large  scale,  by  means  of  the  nitrogen  of  the  atmosphere. 
The  daily  product  of  their  works,  at  Newcastle-upon-Tyne, 
is  about  1000  kilogrammes  (a  ton),  at  a  cost  not  exceeding 
2000  francs  ($400)  for  that  quantity.  The  apparatus,  as  now 
constructed,  will  resist,  for  several  years,  the  destructive  action 
of  the  potassa  and  fire.  It  consists  of  a  vertical  cylinder  set  in 
refractory  brick-work.  The  interior  diameter  of  the  cylinder  is 
about  18  inches.  The  height,  heated  to  bright  redness,  is  about 
10  feet.  The  cylinder,  being  heated  to  bright  redness  and 
charged  with  lumps  of  charcoal  impregnated  with  30  per  cent 
of  carbonate  of  potassa,  is  kept  filled  with  burned  air,  which 

is  injected,  across  a  heated  channel,  by  means  of  a  forcing- 
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pump.  In  this  way  the  treatment  is  to  be  continued  for  10 
hours,  so  that  the  whole  mass  may  be  acted  upon.  As  the 
coal  becomes  cyanuretted,  and  is  drawn  off  at  the  bottom,  new 
supplies  must  be  added  at  the  top.  The  heated  coal  is  con- 
ducted along  an  iron  gutter  into  a  reservoir  containing  pow- 
dered native  carbonate  of  iron  diffused  in  water.  The  coal 
becomes  leeched,  and  the  liquor  on  evaporation  will  yield 
crystals  of  prussiate. 

Coke  gives  less  product  than  charcoal ;  and  the  presence 
of  even  minute  portions  of  water  decomposes  the  cyanide  and 
generates  ammonia,  thus  decreasing  the  yield  of  salt. 

Explosion  with  Red  Prussiate  of  Potash. — During  the  pre- 
paration of  red  prussiate  (ferridcyanide  of  iron)  in  a  chemical 
work  at  Berlin,  a  violent  explosion  took  place,  without  appa- 
rent cause,  which  dashed  to  pieces  the  wooden  vessels  in  which 
the  operation  was  performed,  and  shook  the  walls  of  the 
building.  Fortunately  no  person  was  injured.  The  chlorine 
was  generated  in  cast-iron  vessels,  from  manganese,  salt,  and 
sulphuric  acid.  Muriatic  acid  was  also  evolved,  which  set 
prussic  acid  free  from  the  prussiate  solution.  Now,  an  am- 
moniacal  salt  is  produced  by  the  action  of  chlorine  on  prussic 
acid ;  and  by  the  further  action  of  chlorine  on  ammonia,  it  is 
probable  that  the;  highly  explosive  chloride  of  nitrogen  was 
produced.  (Berlin.  Gewerbe-Industrie  und  Handelsbl.  xx. 
141.) 

Cyanide  of  Potassium. — C.  Clemm  (Annal.  der  Ghem.  u. 
Pharm.  lxi.  250)  gives  the  following  details  of  Liebig's  method, 
which  should  be  observed  to  obtain  a  white  and  not  dark-gray 
compound.  Yellow  prussiate  of  potash  (ferrocyanide  of  po- 
tassium) is  thoroughly  dried  by  calcination.  8  pts.  of  this 
salt  are  intimately  mixed  with  3  pts.  of  fully  dry  carbonate  of 
potassa  in  a  covered  iron  crucible,  and  heated  until  the  fused 
mass  at  a  dull  red-heat  appears  clear,  and,  when  taken  out 
in  an  iron  spatula  and  cooled,  appears  white.  The  crucible  is 
removed  from  the  fire,  gently  struck  to  separate  the  iron,  and 
its  fluid  contents  (after  evolution  of  gas  has  ceased)  poured 
through  a  cullendered  iron  ladle  (previously  heated)  into  a 
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warm  and  deep  vessel  of  silver,  iron,  porcelain,  or  stoneware, 
with  a  smooth  inner  surface.  After  cooling,  the  lower  part 
of  the  fused  mass,  containing  iron,  may  be  cut  off  by  a  sharp 
tool.  If  the  heat  be  carried  to  full  redness,  the  resulting  salt 
will  have  a  gray  color,  from  the  separation  of  carbon 
through  it. 

To  prepare  cyanide  for  galvanic  gilding  or  silvering,  both 
the  prussiate  and  carbonate  of  potash  should  be  free  from 
sulphate,  as  the  consequent  formation  of  sulphuret  injures  the 
color  of  both  gilding  and  silvering. — EUner. 

4.  Chromates. — Chrome  yellow  and  other  beautiful  pigments 
and  dyes  are  obtained  from  the  mineral  chromic  iron,  which 
is,  in  its  purest  form,  FeO,Cr908,  which  should  contain  68 
per  cent,  of  oxide  of  chrome.  Mr.  T.  Garrett  analyzed  a 
specimen  of  the  ore  from  Tyson's  mine,  Lancaster  county, 
Pennsylvania,  containing  63  per  cent.,  which  approached  nearer 
to  the  formula  than  any  published  analysis.  The  ore  at  this 
and  one  or  two  other  places  forms  solid  veins  or  masses,  but 
a  great  deal  is  obtained  in  the  form  of  sand,  by  washing 
the  sandy  beds  of  the  small  streams  flowing  from  a  range  of 
serpentine-rock. 

B.  Silliman,  Jr.,  first  observed  that  the  green  coating  on 
the  ore  of  Tyson's  mine  was  a  hydrocarbonate  of  nickel.  T. 
Garrett  found  the  same  metal  in  some  of  the  ore  where  the 
green  coating  had  been  carefully  removed,  and  he  has  since 
proved  that  it  contains  a  trace  of  tin.  Garrett's  analyses 
were  performed  in  my  laboratory,  where  he  is  still  investigat- 
ing some  of  the  minerals  of  the  chrome  localities. — J.  C.  B. 

Jacquelain's  process  (Dingier 's  Pol.  Journ.  cvi.  405)  for  the 
manufacture  of  potassa-chromate  from  the  natural  chromo- 
ferrite  is  as  follows.  The  finely-powdered  ore  is  to  be  inti- 
mately incorporated  with  chalk,  and  this  mixture  exposed  in 
strata  of  1£  inches,  for  10  hours,  to  the  heat  of  a  reverbe- 
ratory  furnace.  Neutral  chromate  of  lime  is  thus  formed,  and 
the  next  step  is  to  convert  it  into  bisalt.  This  is  to  be  done 
by  grinding  it,  and,  while  suspended  in  water,  adding  a  slight 
excess  of  sulphuric  acid.     To  separate  any  protosulphate  of 
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iron  that  may  be  present,  milk  of  lime  ook  be  poured  ia  and 
the  whole  left  to  repose.  The  dear  soperoasaas  Eqrwr  wiH, 
when  drawn  off,  yield  bichromate  of  potassa  by  daubie  ♦ie- 
composition.  This  mf.de  is  said  to  be  more  economical,  in 
time  and  expense,  thaa  the  usual  method  with  mitre  and  pes- 
ash,  but  we  most  doubt  its  feaabilrty. 

Tiighman's  methods  (Bep.  Pat.  Iar.  1847/  &Etr  matamllj 
from  the  foregoing.  One  requires  the  ignition  of  the  earomo- 
ferrite  with  lime  and  powdered  feldspar.  The  other  proposes 
its  mixture  with  2  pts.  lime  and  2  pes.  sulphate  of  potassa, 
and  subsequent  heating  on  a  rererberatory  hearth,  in  contact 
with  aqueous  Tapor.  For  the  details  of  the  ingenious  pro- 
cesses of  this  chemist,  we  refer  to  the  original  paper. 

A  new  3fetal  m  Chr&mervre. — UDgren  (Tetensk  Acad. 
Forhand.  1850)  has  given  an  account  of  a  substance  noticed 
in  the  chrome  iron  of  Boras,  and  which  he  considers  a  new 
metaL     Its  oxides  bear  a  near  analogy  to  those  of  iron. 

L&ublt  CkrvmaU*. — Schneitzer  (Journ.  for  Prac  Chem. 
xxxix.)  has  announced  the  existence  of  two  doable  chromate*. 
They  are  both  of  a  beautiful  yellow  tint,  and  crystallizable. 
One,  the  chromate  of  potassa  and  magnesia,  made  by  adding 
calcined  magnesia  to  a  strong  solution  of  bichromate  of  po- 
tassa, heating  and  evaporating  to  crystallization,  has  the  com- 
position 2Cr09,KO,MgO+2Aq.  The  other,  chromate  of 
potassa  and  lime,  has  the  formula  2CrOg,KO,CaO+2Aq. 

Oxide  cf  Chrome. — Barian  (Berz.  Jahresb.  1846,  177)  pre- 
pares it  by  mixing  4  pts.  bichromate  of  potassa  with  1  pt. 
starch,  igniting  it  in  a  hessian  crucible,  extracting  carbonate 
of  potassa  by  water,  and  again  igniting  the  oxide  of  chrome. 
If  the  chrome  salt  had  been  free  from  sulphuric  acid,  the  oxide 
will  be  a  pure  green.  If  it  contain  this  acid,  the  salt  is  pu- 
rified by  crystallization.  To  test  its  presence,  1  pt.  of  the 
salt  is  dissolved  in  water  with  3  pts.  tartaric  acid  until  car- 
bonic acid  ceases  to  escape,  the  solution  treated  with  muriatic 
acid,  and  then  tested  with  chloride  of  barium. 

Wittstein's  method  is  to  ignite  for  \  an  hour  19  pts.  bi- 
chromate of  potassa  and  4  pts.  sulphur,  to  powder  the  mass 
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after  cooling,  and  extract  it  with  water.     It  yields  9J  pts 
oxide  of  chrome.  (Dingler's  Journ.  civ.  158.) 

5.  Some  other  pigments  are  prepared,  partly  by  heat,  as 
sulphuret  of  arsenic  and  ultramarine,  and  partly  from  solution, 
as  sulphurets  of  cadmium  and  of  antimony.  Of  these,  we 
shall  only  notice  the  ultramarine,  which,  having  been  a  valued 
pigment  found  in  the  mineral  kingdom,  was  analyzed,  and  its 
composition  imitated  successfully.  It  is  now  made  on  a  large 
scale,  and  of  very  different  qualities  in  regard  to  color  or 
durability. 

Ultramarine,  Artificial. — Recipes  for  the  preparation  of 
this  beautiful  blue  color  have  been  given  by  C.  Brunner  (Pogg. 
Annal.  lxviii.  541-561) ;  by  Pruckner  (Journ.  f.  Prac.  Chem. 
xxxiii.  257) ;  Dr. Winterfield,  in  Polytech.  Archiv.  Mendelsohn?, 
6th  year,  99,  260,  265,  Berlin,  1842. 

Brunner  does  not  think  that  iron  is  necessary  to  produce 
the  blue  color,  while  PrUckner  and  Winterfeld  hold  that  iron 
is  essential  to  the  beauty  of  the  color.  Dr.  Eisner,  in  a  neat 
essay  (Jour.  f.  Prac.  Chem.  xxiv.  385,  &c),  showed  that  the 
color  was  due  to  a  small  content  of  sulphuret  of  sodium  with 
sulphuret  of  iron,  and  that  neither  of  these  alone  could  pro- 
duce it.  Rolle,  under  Dr.  E.'s  direction,  repeated  many  ex- 
periments, which  strengthened  his  former  conclusion  that 
sulphuret  of  sodium  and  iron,  though  in  minute  quantity,  are 
absolutely  necessary  to  produce  the  color.  Brunner  states 
that  the  finest  color  is  obtained  by  putting  a  thin  layer  of 
flowers  of  sulphur  over  a  layer  of  the  unfinished  blue,  and 
heating  gently  to  volatilize  the  sulphur,  but  at  the  lowest  heat 
required  to  burn  it  off.  This  is  repeated  3  or  4  times.  It 
increases  10-20  per  cent,  in  weight.  Eisner  tried  the  effect 
of  burning  off  sulphur  repeatedly,  but  although  the  color  was 
darkened,  it  did  not  improve  its  tone.  Others  tried  it,  with 
no  more  success. 

3.  Fine  Chemicals  and  Pharmaceutics. 

A  large  number  of  fine  preparations  are  made,  on  a  larger 

or  smaller  scale,  for  the  use. of  the  chemist  and  the  physician, 
k2  8 
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(ptMZ&BUriit  L^urmaaMOM0tL. — Cusflrem  proposes  far  sis 
pvryjht  i  *w»Li«i»  if  prv^jiiiuride  of  xhi  of  known  comem.; 
"j;.'>.?*r3  vt  sviijaa&e  if  jnriEXTK  **  **iiieL  the  i^dariii^-lignid  ff 
viAnd  iscs5  Aft^rtraasri'jii  evnniKJii«?£.  Front  tht  vahnne  of 
*'-j+  htsze?  "Ss^tfVj^dL  1&*  ^ratuarr  of  cbuurnie  i*  ealcalxxecL 
Ti*t  free  tiJwiK  dkaaijp»  pnewauuride  inu.  percularidt  of  xm. 

I'Aiavu  «£*  EzXrwtmimu — P*»  *u};dniroiif  acid  into  a  miners 
▼aaw-  vr  'xkr  B^nii  &MUthuaug  iodine,  until  it  lias  acquired 
%  £e*ii*  >i»  rf  ra  tu&e :  them  feh*  it  in  1  pL  Line  TirrioL 
a&i,  afar  it.  1  pL  bia»}pkhe  t*f  »oda ;  vlih*  or  roer  Bulactdide 
<yf  <mpper  tt£3  prwiprtai*  iaui«»di*:*]T  1>t  V.iiliiig,  or  is  a  short 
t.aa*  by  K*2»di2ig-  If  the  preeipha.:*  1*  mixed  with  2  e^crr. 
r^as/cde  of  m*tij2rau**e  aiid  bt*t*»i  iwiii*e  «Ll»Iime&. 

ChMfrvU  of  1'mIxma. — U*««  reoosuDeiti*  the  use  of  chjoride 
of  iodine  ia  phcrt^^rtpkj  instead  of  brooiixi?  coispc^icDis.  vLSri 
are  oa^re  ntjeet  V>  aJt*r*tk«L  aad  oftr§  tbe  fc»Hoirixif  n>nlc*3 
of  piefMiiisg  it-  200  jr.  dd«te  mlpbTirk  acid  <  1  add  tc>  3 
watery  are  povred  ot<t  100  gr.  iodine,  aod  dry  dJorine  pis 
pawed  tkro«gfa  uotil  the  ia<rrea*e  of  weight  is  66  pr-  vitich 
ma>t  be  aoeeratehr  aaoertaixied.  Tbe  eblorine  should  be  p^re- 
viooiJj  paiwe4  orer  chalk  and  ebl<sride  of  cakiran  to  remor* 
vater  and  mttrtatie  acid  from  it ;  aod  the  end  of  the  rube 
coorejiug  the  gaa  ahoald  be  about  a  \  inch  abore  the  surface 
of  the  liquid.  The  dark-orange  liquid  should  be  kept  hi  a 
veil-stoppered  bottle,  in  a  dark  place.    When  used,  1  pt.  of  the 
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liquid  is  to  be  diluted  with  32  pts.  water,  and  will  last  for 
months. 

Bromo  and  IodoTtydric  Acids. — M£ne  (Comptes  Rendus, 
1849)  gives  the  following  economical,  easy,  and  safe  process 
for  making  the  bromohydric  and  iodohydric  acids,  which  we 
take  from  Silliman,  ix.  421. 

6  pts.  crystallized  sulphite  of  soda  are  to  be  moistened  with 
1  pt.  water,  and  3  pts.  bromine  or  iodine  then  added,  and  heat 
applied.  The  gases  pass  over  pure,  provided  the  neck  of  the 
retort  be  loosely  plugged  with  asbestos,  to  intercept  bromine 
or  iodine  vapors.  The  sulphite  aids  the.  bromine  or  iodine 
in  the  decomposition  of  the  water,  the  latter  taking  the  hy- 
drogen, the  sulphurous  acid  the  oxygen. 

Iodide  of  Potassium. — Criquelion's  method  (Journ.  de  Chem. 
Mfcd.  iv.)  is  to  mix  together,  thoroughly,  40  pts.  calcined 
lime  slaked  in  water,  and  14  pts.  iron  filings.  To  this  mixture 
add,  during  constant  stirring,  and  portionwise,  94  pts.  iodine. 
When  the  liquid  produces  only  an  ochrey  stain  upon  starched 
paper,  it  is  to  be  filtered  and  washed,  and  the  filtrate  pre- 
cipitated by  carbonate  of  potassa.  Filter,  wash,  and  evaporate 
to  crystallization. 

According  to  Wackenroder,  a  small  amount  of  sulphide 
may  be  found  in  iodide  of  potassium  by  the  evolution  of  sul- 
phohydrogen  with  protochloride  of  tin. 

Iodide  of  Lead. — Huraut's  experiments  (Journ.  de  Pharm. 
1849)  upon  the  comparative  advantages  of  the  several  methods 
of  preparing  iodide  of  lead,  prove  that  the  nitrate  of  lead 
and  iodide  of  calcium  afford  the  best  results,  both  as  to  quality 
and  quantity. 

On  the  Nitrites. — Fischer,  in  a  paper  upon  the  nitrites 
(Pogg.  Ann.  lxxiv.),  gives  processes  for  the  preparation  of 
several.  The  potassa  nitrite  is  made  by  heating  the  nitrate 
to  redness,  separating  the  nitrate  by  recrystallization,  and  the 
free  potassa  by  acetic  acid  and  alcohol. 

Magnesian  Lemonade. — Massignon  prepares  citrate  of 
magnesia  lemonade  (Journ.  de  Pharm.  xii.)  by  making  5  grm. 
carbonate  of  magnesia  into  a  milk  with  water,  pouring  it  into  a 
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strong  bottle,  adding  7  grm.  of  crystallized  citric  acidy  and 
corking  quickly  and  firmly.  Flavor  may  be  imparted  by 
means  of  different  syrnps. 

Chromic  Acid. — Traube  recommends  tbe  following  method 
of  preparing  chromip  acid.  (An.  der  Ch.  u.  Phar.  lxvL)  To 
heat  gently  1  pt.  bichromate  of  potassa,  2\  pts.  water,  and 
3J  pts.  sulphuric  acid,  decant  the  liquid  from  the  sulphate  of 
potassa  which  separates  on  cooling,  and  add  4  pts.  more  of 
sulphuric  acid  when  the  acid  begins  to  separate.  The  liquid 
is  heated,  water  being  added  to  dissolve  the  crystals,  then 
evaporated  until  a  pellicle  forms,  and  set  aside  to  crystallize. 
The  acid,  dried  on  brick  or  biscuit-ware,  may  be  purified  by 
carefully  fusing  it,  when  sulphuric  acid  and  bichromate  of 
potassa  form  an  insoluble  salt  of  oxide  of  chrome ;  or  by  re- 
solution in  water,  adding  oil  of  vitriol  until  a  precipitate  ap- 
pears, evaporation  and  slow  crystallization. 

Oxide  of  Antimony. — Hornung  (Journ.  de  Pharm.  1848) 
gives  the  following  economical  process  (a  modification  of  Fre- 
derking's)  for  preparing  the  oxide  of  antimony  to  be  used  in 
the  manufacture  of  tartar  emetic.  Mix  together  in  an  iron 
vessel  15  pts.  finely-powdered  sulphuret  of  antimony  and 
36  pts.  sulphuric  acid,  expose  to  a  gentle  heat  for  12  to  IS 
hours,  and  stir  frequently.  The  mixture  thickens  at  first,  but 
afterwards  liquefies  upon  an  increase  of  the  temperature,  and 
finally  becomes  white ;  sulphur  fuses  and  separates,  and  sul- 
phurous acid  fumes  are  disengaged.  The  heat  and  stirring 
are  continued  as  long  as  these  phenomena  continue.  When 
the  vapor  or  gas  evolved  consists  only  of  sulphuric  acid,  water 
is  to  be  gradually  added,  and  the  mass  washed  for  the  removal 
of  free  sulphuric  acid.  The  subsulphate  of  antimony  is  to  be 
decomposed  with  carbonate  of  soda,  and  the  resulting  oxide 
of  antimony  washed.  13  pts.  dry  greenish-white  oxide,  soluble 
in  tartaric  acid,  are  thus  obtained  from  15  pts.  sulphuret  of 
antimony. 

Sulphantimoniate  of  Sodium. — Van  der  Corput  prepares 
this  (Schlippe's)  salt  by  intimately  mixing  together,  in  powder, 
8  pts.  effloresced  sulphate  of  soda,  6  pts.  sulphuret  of  an- 
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timony,  and  3  pts.  vegetable  charcoal.  This  mixture  is  to  be 
heated  in  a  covered  crucible,  and  when  the  fluid  mass  ceases 
to  foam,  it  is  to  be  boiled  in  a  capsule  with  1  pt.  sulphur  and 
q.  s.  of  distilled  water.  The  liquor,  filtered  and  left  to  repose, 
deposits  colorless  crystals  of  3NaS+SbS5+18HC.  (Repert. 
der  Pharm.  1848,  and  Chem.  Gaz.  vi.  268.) 

Black  Sulphuret  of  Mercury. — Vogler  (Journ.  de  Pharm. 
1848)  prepares  this  salt  more  readily  than  by  trituration,  as 
follows.  4  oz.  mercury  are  mixed  with  1  oz.  sublimed  sulphur, 
washed  and  sieved,  and  the  whole  placed  in  a  capacious  glass 
vessel,  and  shaken  for  two  hours.  After  this,  another  ounce 
of  sulphur  is  added  at  intervals,  and  the  agitation  continued 
until  every  trace  of  mercury  ceases  to  be  visible  to  the  eye. 
Two  more  ounces  of  sulphur  are  then  added,  and  the  mix- 
ture again  shaken  until  the  entire  incorporation  of  the  mer- 
cury with  the  sulphur,  as  may  be  ascertained  by  the  aid  of 
a  lens. 

2.  Organic  Bodies. — Some  of  the  most  interesting  of  these, 
to  the  pharmaceutist,  are  the  alkaloids,  and  the  volatile  liquids 
chloroform  and  collodion. 

Separation  of  Cinchonin  from  Quinin. — 0.  Henry's  process 
(Journ.  de  Pharm.  1849)  for  determining  the  proportion  of 
cinchonin  in  sulphate  of  quinin  is  based  upon  the  difference  in 
solubility,  in  cold  water,  of  the  acetates  of  the  two  alkaloids. 
10  grm.  of  the  mixed  sulphates  are  mixed  with  4  grm.  acetate 
baryta,  triturated  with  60  grm.  water,  slightly  acidulated  with 
acetic  acid,  strained  and  filtered.  Two  volumes  of  alcohol  of 
35°  are  added  to  the  filtrate,  and  then  sulphuric  acid  in  ex- 
cess. After  filtration,  add  ammonia,  and  boil :  the  cinchonin 
precipitates  while  the  quinin  remains  in  the  alcoholic  liquid. 

Quinidin. — This  new  alkaloid,  according  to  F.  L.  Winck- 
ler  (Buch.  Rep.  xlviii.  385),  occurs,  with  quinin,  in  one  of  the 
new  barks  most  resembling  Huamalies.  It  is  crystallizable, 
soluble  in  alcohol,  and  slightly  so  in  water.  Its  sulphate  is  so 
similar  in  appearance  to  the  sulphate  of  quinin,  that  it  is  diffi- 
cultly distinguishable  from  the  former. 

Quinoidin. — After  preparing  quinin  and  cinchonin  from 
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Peruvian  bark,  a  resinous  mass,  quinoidin,  remains,  which  has 
been  supposed  to  be  a  mixture  of  resin,  4c.  with  qoinin  and 
einchonin,  or  a  modification  of  these  alkaloids. 

Roder  (Mittheflungen  des  Schweizer  Apothekerrereins, 
i.  31)  gives  a  method  by  which  he  obtained  upwards  of  40 
per  cent,  of  qoinin,  and  10  per  cent,  of  einchonin,  from  dif- 
ferent samples  of  quinoidin*  Of  the  residue,  about  30  per 
cent,  was  resin.  The  process  is  as  follows.  A  solution  of  a 
\  pt.  protochloride  of  tin,  in  2  pts.  water,  is  added  to  4  pts. 
alcohol  (.865;  holding  1  pt.  quinoidin :  resin  precipitates. 
Ammonia  is  poured  into  the  decanted  supernatant  liquor,  and 
the  resulting  precipitate  drained,  washed,  dried,  and  exhausted 
with  alcohol.  The  treatment  is  repeated  with  half  the  quan- 
tity of  tin-salt  first  employed,  and  the  clear  liquids  again 
precipitated  by  ammonia.  The  precipitates,  washed,  dried, 
and  displaced  as  before,  yield  a  tincture  which,  when  neu- 
tralized with  dilute  sulphuric  acid  and  evaporated,  drops 
crystals  of  sulphate  of  quinin.  The  einchonin  remains  in  the 
filtrates  from  the  tin  and  quinin  precipitates. 

Winckler  (Journ.  fur  Pract.  Pharm.  xv.  281)  detects  the 
presence  of  crystallized  sulphates  of  quinin  and  einchonin  in 
quinoidin,  by  the  use  of  hyposulphite  of  soda,  which  imme- 
diately precipitates  hyposulphite  of  quinin,  in  a  white  crys- 
talline form,  and  hyposulphate  of  einchonin  as  four-sided 
needles,  from  their  solution  in  hydrochloric  acid.  Both  salts 
disengage  sulphuretted  hydrogen  and  sulphurous  acid  upon 
treatment  with  concentrated  sulphuric  acid.  Dilute  sulphuric 
acid  converts  them  into  sulphates,  with  evolution  of  sulphurous 
acid  and  elimination  of  sulphur.  The  amorphous  alkaloids, 
or  quinoidin,  when  saturated  with  muriatic  acid,  do  not  yield 
these  precipitates.  (Ch.  Gaz.  vi.  122.) 

The  Bark  of  Adamonia  Digitata. — Dr.  Duchassaing,  a 
physician  at  Guadaloupe,  employs  this  bark  with  great  success 
in  intermittent  fevers.  (Comptes  Rendus,  xxvi.  and  Ch.  Gaz. 
vi.)  It  is  without  action  upon  the  nervous  system  and  improves 
the  digestive  powers.  It  is  used  in  decoction  made  by  boiling 
1  oz.  of  bark  in  a  litre  of  water,  and  evaporating  to  one-third ; 
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and  this  quantity  has  served  to  cure  even  where  quinin  had 
failed.    The  bark  is  abundant  in  the  French  colony  of  Senegal. 

Test  for  Opium. — Hensler  (L'TJnion  Medicale,  1848)  pro- 
poses the  following  test  for  the  presence  of  minute  quantities 
of  opium,  founded  upon  the  property  of  porphyroxin  of  being 
reddened  when  heated,  by  dilute  muriatic  acid.  The  suspected 
substance  is  to  be  mixed  with  a  small  portion  of  potassa  and 
shaken  with  ether.  Bibulous  paper  is  to  be  moistened  in  this 
solution,  and  dried  after  each  immersion.  Dilute  muriatic 
acid  is  then  applied,  and  the  paper  exposed  to  the  vapor  of 
boiling  water.  If  opium  be  present,  the  paper  acquires  a 
reddish-purple  tint. 

Papaverin. — This  new  alkaloid,  discovered  by  Merck  in 
opium,  has  the  formula  C^H^NOg.  It  forms  crystals  insolu- 
ble in  water,  and  more  soluble  in  hot  than  in  cold  alcohol,  and 
ether.  Its  salts  are  crystallizable.  It  is  prepared  by  adding 
soda  to  a  decoction  of  opium,  treating  the  precipitate  with 
alcohol,  and  evaporating  the  strained  tincture  to  dryness. 
The  residue  is  treated  with  dilute  acid,  the  liquid  filtered,  and 
ammonia  added.  The  resinous  precipitate  is  then  to  be  dis- 
solved in  dilute  hydrochloric  acid,  and  acetate  of  potassa 
added.  The  resinous  precipitate  thus  thrown  down,  after 
having  been  washed  with  water,  is  then  to  be  acted  on  with 
boiling  ether,  which,  on  cooling,  drops  the  papaverin  in  crys- 
tals. (Liebig's  Annalen,  1850.) 

Strychnin. — Molyn  (Journ.  de  Chim.  M£d.  3)  proposes  the 
following  method  for  making  pure  strychnin.  8  pounds  of 
nux  vomica  are  made  into  paste,  with  an  equal  weight  of  water, 
and  left  to  repose,  for  3  weeks,  in  a  temperature  of  68°-78°. 
The  fermented  mass  is  then  pressed  and  exhausted  by  three 
several  boilings  with  water,  and  the  expressed  liquids  united 
and  evaporated  to  12  quarts.  9  oz.  lime  are  next  added,  and 
after  a  repose  of  6-8  hours,  the  mass  is  strained  and  pressed, 
and  the  resulting  liquid  treated  with  sulphuric  acid  to  remove 
lime,  filtered,  and  evaporated  to  2  qts.  and  subjected  to  a  second 
treatment  as  before,  with  1  oz.  lime.  The  precipitates,  after 
the  entire  expulsion  of  all  liquid  by  pressure,  are  to  be  dried, 
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powdered,  and  digested  with  alcohol  of  .935,  which  removes 
brucin  and  coloring  matter,  and  then  displaced  with  spirit 
of  .838.  This  tincture,  relieved  of  four-fifths  of  its  alcohol 
by  distillation,  will  drop  strychnin  in  granules,  which  may  be 
rendered  perfectly  pure  by  washing  in  alcohol  of  .935  and 
recrystallization. 

Thein. — Heijnsius  (Scheidk.  Onderzoek,  and  Ch.  Gaz.  viii.) 
recommends  an  easy  method  for  preparing  thein  by  sublima- 
tion. For  this  purpose,  damaged  tea  is  placed  in  an  iron  pot, 
covered  with  filtering-paper,  and  surmounted  by  a  paper 
cylindric  cap.  Cautious  application  of  heat  insures  the  suc- 
cess of  the  operation. 

Oenanihin. — A  resinous  principle,  obtained  by  Gerding 
(Journ.  f.  Prac.  Chem.  1848)  from  the  plant  Oenanthe  fistulosa. 
Its  effect  upon  the  system  is  very  decided  and  powerful,  pro- 
ducing hoarseness  and  even  vomiting,  when  taken  in  the  dose 
of  a  half  to  one  grain. 

Cedron. — This  remarkable  substance  is,  according  to  Hooker 
(Lond.  Pharm.  Journ.  x.  344),  the  cotyledon  of  the  seed  of 
the  Simaba  Cedron,  a  plant  indigenous  to  Panama,  New  Gre- 
nada. The  seed,  as  well  as  the  bark  and  wood,  are  bitter  and 
tonic.  So  highly  is  it  esteemed  by  the  natives,  as  an  antidote 
for  bites  of  venomous  reptiles,  and  as  a  specific  in  intermittents 
and  diseases  of  the  stomach  generally,  that  it  commands,  fre- 
quently, an  enormous  price.  Herran  (Comptes  Rendus,  1850), 
who  administered  it  in  eight  cases,  attests  its  efficacy.  He 
gave  it  in  doses  of  5  or  6  gr.,  mixed  with  a  spoonful  of  brandy, 
and  at  the  same  time  dressed  the  bitten  part  with  linen  saturated 
with  some  of  the  spirituous  liquor.  After  repose,  the  patient 
recovered  without  any  repetition  of  the  dose.  A  similar  treat- 
ment was  equally  successful  in  cases  of  fever,  where  quinin 
had  failed. 

Q-ithagin. — A  poisonous  principle,  obtained  by  Scharling 
(Central  Blatt,  1850)  from  the  seeds  of  the  Agrostemma 
Grithago,  or  corncockle.  It  is  a  starch-like  inodorous  sub- 
stance, soluble  in  water  and  dilute  alcohol,  and  insoluble  in 
ether. 
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Atropin. — Rebourdain  (Comptes  Rendus,  1850)  gives  the 
following  process  for  the  ready  preparation  of  atropin.  Fresh 
belladonna  leaves  are  to  be  bruised,  the  juice  extracted  by 
pressure,  heated  to  176°-194°  F.  and  filtered.  When  the 
filtrate  has  cooled,  4  gnn.  caustic  potassa  and  30  grm.  chloro- 
form per  quart  are  added,  and  the  whole  well  shaken  together. 
After  an  hour's  repose,  the  chloroform,  holding  in  solution  the 
atropin,  subsides  as  the  lower  stratum,  and  after  decantation 
of  the  supernatant  liquid,  is  to  be  washed  repeatedly  with 
water.  The  chloroform  solution  is  then  distilled  over  a  water- 
bath.  The  residue  in  the  retort,  by  digestion  with  dilute  sul- 
phuric acid,  yields  the  atropin.  This  solution,  on  treatment 
with  carbonate  of  potassa,  drops  the  atropin,  which  may  be 
obtained  in  acicular  crystal  by  resolution  in  alcohol  and  spon- 
taneous evaporation. 

4  Pyrotartaric  Acid. — According  to  Arpjie  (Liebig's  Anna- 
len,  lxv.)  pyrotartaric  acid  may  be  prepared  by  distilling 
together,  in  a  capacious  green-glass  retort,  a  mixture  of  equal 
parts  of  powdered  crystals  of  tartaric  acid  and  pumice-stone 
dust.  For  2ft  acid,  the  time  required  is  12  hours.  The  dis- 
tillate is  to  be  mixed  with  water,  the  supernatant  empyreumatic 
oil  separated  by  the  aid  of  a  funnel,  and  the  liquor  gently 
evaporated  and  set  aside.  The  crystalline  mass  which  forms 
is  to  be  pressed  between  paper,  and  then  spread  upon  papers 
saturated  with  alcohol  in  order  to  remove  the  empyreumatic 
and  coloring  matters.  The  product  amounts  to  7  per  cent, 
of  the  acid  employed. 

Anhydrous  Prussic  Acid. — Wohler  (Central  Blatt,  1850) 
gives  the  following  process  for  preparing  anhydrous  prussic 
acid.  10  pts.  prussiate  of  potassa,  7  pts.  sulphuric  acid,  and 
14  pts.  water  are  mixed  together  in  a  retort  and  distilled  over 
an  open  charcoal  fire.  The  neck  of  the  retort  should  be  raised 
to  an  angle  of  45°  and  occasionally  cooled,  so  as  to  condense 
and  drive  back  the  aqueous  vapor,  and  thus  prevent  its  passing 
over  into  the  drying-tube  attached,  containing  the  chloride 
of  calcium.  Between  this  latter  tube  of  U  shape,  there  should 
be  another  vessel  containing  a  small  quantity  of  chloride  of 
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calcium  or  cyanide  of  potassium,  and  both  most  be  sur- 
rounded with  water  of  86°  F.  By  enclosing  the  condenser 
in  a  mixture  of  ice  and  salt,  the  acid  is  made  to  crystallize. 

Gallic  Acid. — This  acid  may  be  made  by  boiling  tannin 
with  dilute  sulphuric  acid,  until  the  liquid  crystallizes  on  cool- 
ing.  Wetherill  (Journ.  Pharm.  xii.  107)  gives  1  pt.  sulphuric 
acid  (1.64;  to  4  pts.  water,  as  the  proper  strength  of  the  acid ; 
and  500  cubic  centimetres  of  this  mixture  to  50  grm.  dry  tan- 
nin, as  the  best  proportions.  The  product  will  be  upwards  of 
40  grm.  gallic  acid. 

Succinic  Acid. — Wackenroder  has  found  that  much  of  the 
commercial  acid  is  adulterated  largely  with  tartaric  acid, 
drenched  with  oil  of  amber.  (Archiv.  d.  Pharm.  L  230.) 

Chloroform. — Soubeiran  (Comptes  Rendus,  1847)  proposes 
to  prepare  pure  chloroform  for  medicinal  purposes,  by  the 
following  process.  10  pts.  of  the  best  chloride  of  lime  art 
mixed  with  60  pts.  water,  well  stirred  and  transferred  to  a 
copper  still  of  at  least  one-third  greater  capacity  than  the 
volume  of  liquid,  adding  2  pts.  alcohol  of  0.85.  The  apparatus 
being  luted  tightly  is  heated  by  a  brisk  fire.  As  soon  as 
the  mixture  reaches  176°  a  violent  intumescence  ensues,  when 
the  fire  must  be  immediately  removed,  to  prevent  the  liquid 
from  running  over  into  the  receiver.  This  mishap  being 
guarded  against  by  careful  management  of  the  heat,  the  dis- 
tillate commences  to  pass  over  and  continues  rapidly.  When 
the  action  becomes  slow,  the  fire  must  be  restirred  in  order  to 
hasten  it  When  the  distillate  ceases  to  taste  sweet,  the  pro- 
cess is  terminated.  The  distillate  consists  of  two  strata,  one 
dense  and  yellowish,  consisting  of  chloroform  contaminated 
with  alcohol  and  chlorine ;  the  other  is  a  mixture  of  water, 
alcohol,  and  chloroform,  and,  after  a  day,  deposits  a  portion  of 
the  latter  product  The  chloroform  is  to  be  decanted,  washed 
by  agitation  with  water,  the  chlorine  removed  by  a  dilute  so- 
lution of  carbonate  of  soda,  and  then  rectified  over  chloride 
of  calcium  in  a  water-bath.  As  the  operation  is  more  pro- 
ductive the  quicker  it  is  effected,  the  pulverized  chloride  of 
lime  should  be  mixed  with  hot  water. 
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Soubeiran  determines  the  purity  of  chloroform  by  means 
of  a  test  liquid  of  40°,  or  spec.  grav.  1.35,  made  by  mixing 
equal  parts  of  concentrated  sulphuric  acid  and  distilled  water, 
and  allowing  the  whole  to  cool.  One  drop  of  chloroform  poured 
into  this  liquid  will  sink  if  it  is  free  from  alcohol. 

Bottcher's  process  (Polytech.  Notizbl.  No.  i.)  is  to  distil  to 
dryness,  in  an  iron  retort,  equal  parts  of  acetate  of  soda  and 
chloride  of  lime.  A  large  quantity  of  dilute  acetone  and  but 
little  chloroform  passes  over.  The  distillate  is  then  to  be 
mixed  with  chloride  of  lime  and  again  distilled,  and  the  same 
process  repeated  a  third  time,  in  order  to  decompose  the  whole 
of  the  acetone.  The  last  distillate  is  to  be  rectified  over 
caustic  lime. 

According  to  Soubeiran  and  Mialhe  (Journ.  de  Pharm.  1849) 
there  are  two  kinds  of  chloroform  in  commerce.  One,  the 
normal  chloroform,  prepared  by  the  action  of  hypochlorite  of 
lime  upon  alcohol ;  the  other  made  from  pyroxylic  spirit  in- 
stead of  alcohol.  The  latter  (methylic  chloroform)^  though 
similar  in  appearance  to  the  former,  is  less  sweet,  has  a  dif- 
ferent odor,  and  produces  nausea.  Its  spec.  grav.  is  only  1.413, 
and  its  boiling  point  much  lower  than  true  chloroform.  These 
discrepancies  do  not  proceed  from  any  actual  difference  in  the 
two  liquids,  but  are  owing  to  the  presence  of  a  peculiar  chlo- 
rinated oil,  obtained  in  both  instances,  but  readily  separable 
from  the  normal  chloroform.  It  is  to  the  presence  of  this 
oil  that  the  nausea  and  other  ill  effects  of  chloroform  in  certain 
instances  are  attributable,  and  therefore  methylic  chloroform 
is  unfit  for  inhalation,  it  being  impossible  to  remove  all  the 
empyreuma  from  it.  To  separate  it  from  normal  chloroform, 
the  latter  must  be  distilled,  and  the  process  stopped  before  the 
end  of  the  operation,  in  order  to  prevent  the  reproduction  of 
the  mixture. 

When  chloroform  is  poured  upon  a  doubled  sheet  of  bibu- 
lous paper,  one  portion  soaks  through,  and  another,  by  its 
rapid  evaporation,  produces  sufficient  cold  to  congeal  it  into 
crystals. 

Alcohol  in  Chloroform. — Cattel  detects  the  presence  of  al- 
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cfihol  in  chloroform  by  adding  one  or  two  crystals  of  chromic 
acid  to  2  drachms  of  the  suspected  mixture.  If  it  contain? 
alcohol,  the  acid  is  soon  reduced  to  green  oxide.  (Joura.  de 
Chim.  Med.  iv.  257. » 

On  the  tests  and  purification  of  chloroform,  by  Dr.  Grego- 
ry see  Chem.  Gaz.  viiL  189.  The  method  was  afterwards 
shown  to  be  defective,  rendering  the  chloroform  liable  to 
decomposition. 

Collodion. — Maynard  (SiHiman's  Jonrn.)  was  the  first  to 
propose  an  ethereal  solution  of  gun-cotton  as  a  substitute  for 
adhesive  plaster.  The  ordinary  gun-cotton  is,  however,  some- 
what insoluble  in  ether.  It  must  therefore  be  prepared  by  a 
special  method,  known  as  Malgaigne's  (Lond.  Med.  Gaz.  1848), 
which  gives  a  perfectly  soluble  product. 

Mix  together,  in  a  stone  pan,  40  oz.  purified  nitre  in  powder, 
with  60  oz.  of  sulphuric  acid  of  66°,  and  stir  in  2  oz.  of 
finely-carded  cotton.  After  3  minutes,  remove  the  cotton 
with  a  glass  rod  and  plunge  it  into  a  large  volume  of  water, 
and  renew  the  washing  with  fresh  water  until  the  removal  of 
all  acidity.  Press,  dry  in  a  warm  room,  and  pull  out  the 
wool.  8  oz.  of  this  cotton  form,  with  125  pts.  of  rectified 
ether,  a  ready  solution,  which  must  be  diluted  with  8  pts.  of 
rectified  alcohol  and  strained  through  a  linen  cloth. 

The  liquid  is  the  collodion  of  the  shops,  now  much  used  for 
surgical  purposes.  It  is  applied  either  alone  with  a  brush,  or 
upon  a  linen  cloth.  Its  adhesiveness  is  said  to  be  increased 
by  the  addition  of  Venice  turpentine.  The  parts  to  which  it 
is  to  be  applied  must  be  free  from  all  dampness,  as  water  de- 
composes the  collodion. 

When  containing  one  grain  of  morphin  to  the  ounce,  it  is 
also  a  very  efficient  remedy  for  the  toothache. 

As  the  solvent  of  ethereal  extract  of  cantharides,  it  is  an 
admirable  blistering-plaster.  It  may  be  spread  on  with  a 
camel's  hair  pencil.  The  evaporation  of  the  ether  leaves  a 
dry  coating  in  a  few  seconds ;  and  as  soon  as  the  principle 
of  the  cantharides  begins  to  act  upon  the  epidermis,  the  coat- 
ing rises  and  forms  a  blister.     If  opened  at  the  side,  the  film 
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of  collodion  remains  unbroken,  and  by  thus  protecting  the 
sore  obviates  the  necessity  of  dressing  it  with  ointment.  It  is 
a  much  more  active,  cleanly,  and  convenient  vesicant  than 
the  unguent,  cantharid.  (Lond.  Pharm.  Journ.  1850.) 

Benzole. — This  liquid  carbohydrogen,  so  valuable  as  an 
economical  solvent  of  caoutchouc,  gutta-percha,  resins,  and 
other  difficultly  soluble  substances,  is  readily  prepared  by 
Mansfield's  process  (Journ.  of  Chem.  Soc.  i.,  and  Chem.  Gaz. 
vii.)  from  coal-tar. 

The  light  coal-naphtha,  obtained  in  the  early  stage  of  the 
distillation  of  coal-tar,  is  distilled  in  a  metal  retort  having  its 
head  surmounted  with  a  chamber  containing  cold  water,  so 
that  the  liquids  less  volatile  than  water  may  be  condensed  and 
fall  back  into  the  retort  or  into  a  separate  receiver,  while  those 
more  ethereal  pass  on  in  vapor  to  a  condensing  vessel  kept 
cool  with  water  or  ice.  The  liquid  ceases  to  pass  as  soon  as 
the  water  in  the  chamber  commences  to  boil,  because  all  vapor 
volatile  below  212°  has  then  been  driven  over  into  the  con- 
denser. The  distillate  is  rectified  by  a  second  distillation  as 
above,  taking  care,  this  time,  that  the  temperature  of  the 
water  surrounding  the  head  of  the  still  shall  not  quite  reach 
176°  F.,  that  being  the  boiling  point  of  Benzole.  The  dis- 
tillate obtained  before  the  temperature  within  the  retort  has 
risen  to  194°  F.,  is  a  yellowish  volatile  oil,  which  at  4°  F. 
drops  one-half  of  its  bulk  in  crystals. 

This  liquor,  by  agitation  with  one-tenth  its  volume  of  strong 
nitric  acid  for  the  removal  of  the  oxidable  substances,  and, 
subsequently,  after  separation  from  the  acid,  with  one-fourth 
its  volume  of  oil  of  vitriol,  to  separate  neutral  oils,  basic,  and 
coloring  matters,  is  prepared  for  the  last  distillation.  All  the 
distillate  obtained  below  194°  is  to  be  reserved  and  washed 
with  water,  and  finally  with  an  alkaline  solution.  The  purifi- 
cation is  completed  by  congealing  it  at  4°  F.  and  pressing  out 
the  solid  portion,  filtering,  and  drying  by  means  of  chloride 
of  calcium. 

The  volatility  of  benzole  imparts  great  value  to  it  as  the 
solvent  of  resins  for  forming  varnishes,  or  artificial  cuticles  in 
l2 
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dressing  wounds  and  barns.  Those  resins,  as  copal,  4c,  which 
do  not  dissolve  in  the  liquid,  yield  readily  to  the  vapor. 

Air  or  coal-gas,  surcharged  with  benzole,  yields  a  flame  of 
highly  luminous  power,  and  the  author  has  recommended 
(Ch.  Gaz.  vii.  188)  a  system  of  illumination  based  upon  this 
property. 

So  also,  when  mixed  in  the  proportion  of  one  volume  to  two 
of  alcohol  or  pyroxylic  spirit  of  .840,  it  forms  an  admirable 
burning  fluid. 

It,  moreover,  possesses  anaesthetic  properties. 


V.  KALISTICS. 

t 

It  embraces  the  ornamenting  and  modifying  of  tissues, 
such  as  yarns,  cloths,  horn,  ivory,  paper,  leather,  &c,  and 
may  accordingly  be  divided  into  processes  performed  on  textile 
fabrics,  yarn,  cloth,  and  on  sheet  fabrics,  paper,  leather,  gum- 
elastic  ;  while  a  third  division  embraces  the  cements  and  var- 
nishes employed  upon  those  fabrics. 

1.  Textile  Fabrics 

Includes  the  preparation  of  fibre  and  dyes,  the  processes 
of  dyeing  and  calico-printing. 

1.  Fibrous  substances,  such  as  cotton,  wool,  silk,  &c.  are 
bleached  and  dyed  of  various  colors,  either  in  the  crude  state, 
or  as  yarn,  or  woven  into  cloth.  When  colored  uniformly, 
throughout,  they  are  said  to  be  dyed ;  when  colored  topically, 
or  according  to  figures  and  designs,  they  are  said  to  be  printed. 
The  term  calico-printing  has  been  applied  to  topical  dyeing, 
but  the  general  term  should  be  color-printing,  since  the  art 
consists  in  the  application  of  colors  to  textile  fabrics  of  cotton, 
wool,  silk,  &c,  as  well  as  to  wall-paper. 

Flax  and  Hemp  Retting. — The  process  of  retting,  as  usually 
practised,  is  objectionable  on  many  accounts ;  it  requires  much 
time,  the  putrefaction  disseminates  a  disagreeable,  and,  it  is 
believed,  a  miasmatic  odor;  and  it  is  moreover  very  liable  to 
be  carried  too  far,  to  the  injury  of  the  fibre.  Poole's  method 
(Rep.  Pat.  Inv.  1845)  consists  in  the  use  of  dilute  acid  to  dis- 
solve the  material  which  glues  the  fibres  together.  A  bundle 
of  flax  or  hemp  is  saturated  with  water  and  exposed  to  the  air 
for  8-9  hours,  then  again  saturated  towards  evening  and  ex- 
posed for  the  night.  The  following  morning  it  is  put  into  a  vat 
containing  sulphuric  acid  diluted  with  200  pts.  water  for  Hlemp 
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(with  400  pts.  for  flax),  and,  after  a  time,  is  removed  and  pat 
on  a  lattice.  The  operation  is  repeated  in  the  course  of  5—6 
hours,  and  oftener,  until  the  retting  is  complete,  which  is 
indicated  by  black  spots  on  the  stems.  It  is  then  rinsed 
thoroughly  in  water,  passed  through  a  bath  of  1  pt.  potash 
in  10,000  pts.  water,  to  neutralize  any  remaining  acid,  and, 
lastly,  rinsed  in  clean  water,  and  dried. 

Hemp  and  Linen,  with  New-Zealand  Flax. — New-Zealand 
flax  diminishes  the  value  of  cordage,  &c.  made  of  hemp  or 
flax,  rendering  it  less  durable.  Vincent  gives  the  following 
method  of  detecting  the  mixture.  (Comptes  Rendus,  1847.) 
Hemp  fibre,  dipped  for  a  few  seconds  into  nitric  acid,  is 
colored  pale-yellow,  linen  not  at  all,  and  New-Zealand  flax 
blood-red.  A  piece  of  cloth,  containing  both  flax  and  New- 
Zealand  flax,  dipped  into  the  acid,  showed  red  striae  in  the 
woof  and  none  in  the  chain,  which  was  all  common  flax. 

To  detect  Cotton  in  Linen. — Eisner  has  published  a  critical 
review  of  the  various  methods  proposed  to  distinguish  cotton 
and  flaxen  fibres  (Berlin.  Industrie  u.  HandelsbL  xxiv.),  the 
best  of  which  we  extract  from  his  report.  Stockhardt  ob- 
served that  a  flaxen  fibre,  inflamed  in  a  vertical  position,  and 
then  extinguished,  appeared  to  be  carbonized  at  that  end  in  a 
smooth,  coherent  shape,  while  cotton,  similarly  treated,  ap- 
peared to  be  spread  out  like  a  brush  or  tuft.  Eisner  observes 
that  it  especially  occurs  when  the  flame  is  violently  blown  out, 
and  that  it  succeeds  with  dyed  goods,  unless  dyed  by  chrome 
yellow. 

The  potash  test  consists  in  putting  the  fibre  into  boiling 
caustic  potassa-lye  for  a  couple  of  minutes,  when  the  flax  turns 
deep-yellow  and  the  cotton  is  scarcely  changed.  The  test  is 
not  reliable. 

One  of  the  best  is  the  microscopic  examination,  for  when 
flax  is  magnified  300  times,  it  appears  like  long,  compact  tubes, 
with  a  narrow  channel  in  the  centre,  while  cotton  appears  to 
be  flattened,  ribbon-like  cylinders,  with  a  wide  channel,  and 
mostly  in  spiral  windings. 

The  test  with  oil  of  vitriol  is  reliable  in  an  experienced 
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hand,  but  every  trace  of  weaver's  gum  must  have  been  pre- 
viously removed  by  boiling  with  water.  The  fibres  are  laid 
on  a  plate  of  glass,  and  oil  of  vitriol  dropped  on  it.  A  single 
lens  is  sufficient  to  observe  the  effect.  In  a  short  time  the 
cotton  fibre  is  dissolved,  the  flax  unaltered,  or  only  the  finest 
fibres  attacked. 

The  oil  test  is  also  a  good  one,  and  convenient  in  execution. 
When  flaxen  fibres  are  rubbed  up  with  olive-oil,  they  appear 
transparent,  like  oiled  paper,  while  cotton,  under  similar  cir- 
cumstances, remains  white  and  opake.  Dyed  goods  exhibit 
the  same,  if  previously  bleached  by  chloride  of  lime. 

Eisner's  method  consists  in  putting  the  fibres  for  a  few 
minutes  into  a  tincture  of  various  red  dyes,  of  which  cochineal 
and  madder  give  the  most  striking  results.  The  tincture  is 
made  by  putting  1  pt.  madder,  &c.  into  20  pts.  common^lcohol 
for  24  hours.  In  the  cochineal  tincture,  cotton  is  colored  bright- 
red  ;  flax,  violet ; — in  madder,  cotton  becomes  light-yellow ; 
pure  flax,  yellowish-red. 

It  is  better  to  employ  several  of  these  tests,  the  microscopic, 
oil,  sulphuric  acid,  and  combustion,  rather  than  to  rely  upon 
a  single  test. 

Tanning  Cotton  and  Linen. — English  and  French  fisher- 
men have  been  long  in  the  habit  of  tanning  their  sails,  &c.  in 
bark  liquors,  in  order  to  render  them  more  durable.  Millet 
states  that  pieces  of  linen,  treated  for  72  hours  with  an  oak- 
bark  liquor  at  150°,  and  stretched  on  frames,  remained  unal- 
tered in  a  damp  cellar  for  10  years ;  while  untanned  linen  in 
the  same  place  and  for  the  same  time  had  entirely  rotted. 
The  one  frame,  also  tanned,  was  perfectly  preserved,  and  the 
other,  untanned,  had  rotted.  It  was  further  shown  that  linen, 
which  had  begun  to  moulder,  might  be  preserved  from  further 
change  by  being  tanned.  It  seems  to  be  only  necessary  that 
the  articles  should  be  kept  2  or  3  plays  in  a  warm  solution  of 
tannin.     Sponge  may  be  similarly  tanned. 

2.  Bleaching. — The  oldest  process  of  employing  sun  and 

dew  is  still  resorted  to,  but  has  been  almost  supplanted  by  the 

use  of  chlorine  or  chloride  of  lime.     The  new  and  singular 
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substance,  ozone  (singular,  because  but  little  understood),  seems 
to  possess  bleaching  properties,  and  hence  we  notice  it. 

Ozone. — Phosphorus  kept  in  moist  air  imparts  to  it  the  pro- 
perty of  bleaching  various  vegetable  colors,  and  when  kept 
too  long  in  this  air,  their  texture  is  weakened,  as  in  bleaching 
by  chlorine.  Such  air  is  termed  ozonized  air  by  Schonbein, 
who  first  investigated  its  properties,  and  called  the  substance 
itself  ozone.  A  convenient  way  of  making  ozonized  air  is  to 
cover  the  bottom  of  a  capacious  bottle  with  water,  to  set  in  it 
a  stick  of  phosphorus,  which  must  rise  above  the  water,  to 
close  it  loosely  with  a  cork,  and  place  it  in  a  temperature  of 
60-68°.  The  air  will  be  ozonized  in  the  course  of  an  hour, 
may  be  used,  and  fresh  ozone  obtained  with  the  same  ar- 
rangement. 

Its  bleaching  effects  are  due  to  its  large  content  and  loose 
combination  of  oxygen,  analogous  to  that  of  binoxide  of  hy- 
drogen, and  to  that  of  dilute  solutions  of  chlorine.  A  color- 
ing substance  is  changed  in  its  nature  by  oxidation,  and  new 
colorless  compounds  formed.  Schonbein  has  further  shown 
its  oxidizing  effect  on  protosalts  of  manganese.  By  writing 
with  a  solution  of  sulphate  of  manganese,  and  putting  the 
dry  writing  for  a  short  time  into  a  bottle  of  ozonized  air,  the 
writing  appears  of  a  brown  color,  from  the  formation  of  per- 
oxide of  manganese.  The  writing  will  vanish  in  sulphurous 
acid  bj  reduction  to  protoxide,  and  will  reappear  in  ozonized 
air. 

Bleaching  Sponge. — After  extracting  lime  by  dilute  muriatic 
acid,  and  washing  with  water,  it  is  put  into  very  dilute  muriatic 
acid  and  a  solution  of  chloride  of  lime  added,  after  which  it 
is  rinsed  in  water  and  passed  through  an  acid  bath.  It  is 
then  put  into  very  dilute  sulphuric  acid,  containing  sulphite 
of  soda,  thoroughly  washed,  pressed  out  and  dried.  (Kressler 
in  Journ.  £  Chem.  u.  Pharm.  lxiv.) 

Bastick,  examining  the  effect  of  chloride  of  lime  upon 
starch,  sugar,  cotton,  &c.,  found  that  when  free  lime  is  pre- 
sent, formiateof  lime  is  produced ;  when  absent,  carbonic  acid 
is  generated.  (Jouhl  Pharm.  (3)  xiv.)    It  appears  then  that 
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where  the  alkaline  base  is  absent,  the  decomposition  by  oxida- 
tion is  more  violent :  a  fact  of  importance  in  the  use  of  this 
bleaching  agent. 

Bristles  Bleached. — Winkler  and  Fink  give  the  following 
as  the  best  method  of  bleaching  bristles.  (Monatsbl.  d.  Hess- 
isch.  Gewerbver.  1847.)  They  are  first  well  washed  in  a 
solution  of  soft-soap  in  luke-warm  water,  rinsed  in  cold  water, 
then  laid  for  2-3  days  in  a  saturated  solution  of  sulphurous 
acid  in  water,  well  washed,  and  dried.  By  merely  moistening 
and  exposing  them  to  the  air,  most  kinds  may  be  bleached, 
and  still  better  by  moistening  them  with  very  dilute  sulphuric 
acid,  and  sunning  them.  In  the  latter  case,  however,  Winkler 
observed  that  they  were  slightly  attacked  by  the  acid. 

3.  Mordants. — Under  Chemics,  we  have  seen  the  preparation 
of  the  two  great  mordants,  alum  and  copperas,  together  with 
several  others.  A  few  are  prepared  more  exclusively  for  the 
dyer,  and  some  by  the  dyer  himself. 

Persulphate  of  Iron. — A  mixture  of  powdered  copperas  and 
some  soda-saltpeter  is  ignited  for  a  short  time  in  a  crucible, 
and,  when  cooled,  extracted  by  water.  The  presence  of  the 
sulphate  of  soda,  also  formed  by  the  process,  does  not  inter- 
fere with  its  employment  in  dyeing,  &c.  Eisner  properly 
remarks  that  this  process  is  not  as  economical  as  the  older 
method  of  heating  a  due  mixture  of  oxide  of  iron  and  oil  of 
vitriol  in  a  cast-iron  vessel.  It  may  nevertheless  be  sometimes 
convenient  to  employ  it.  (Mechan.  Mag.  1847.) 

A  good  article  on  the  nitrates  of  iron,  &c,  appears  in  the 
American  Journal,  2d  series,  ix.  30,  by  Ordway. 

Nitrate  of  Copper. — This  salt  may  be  made  by  mixing  1  \ 
pts.  powdered  blue  vitriol  with  1  pt.  soda-saltpeter,  moistening 
it  with  water,  and  heating  it  in  a  crucible  until  the  fluid  mass 
begins  to  evolve  red  vapors.  The  solution  then  made  will 
contain  sulphate  of  soda,  which  does  not  injure  its  value  to 
the  dyer.  (Mechan.  Mag.  1847.) 

Tin-salt. — C.  Nollner  proposes  (Ann.  der  Chem.  u.  Pharm. 
lxiii.  120)  to  adapt  stoneware  receivers  to  the  retorts  in  which 
muriatic  acid  is  generated,  and  to  fill  them  with  granulated 
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tin.  The  concentrated  solution  of  tin  thus  obtained  is  era- 
porated  in  a  tin  pan,  containing  an  excess  of  granulated  tin ; 
so  that  the  pan  will  not  be  acted  on,  because  it  becomes  posi- 
tively, and  the  granulated  tin  negatively,  electric  All  copper 
present  in  the  solution  is  precipitated  as  a  black  powder  on 
the  granulated  tin. 

Salts  of  Tin. — Bouquet,  in  his  paper  upon  the  preparation 
of  some  protosalts  of  tin  (Journ.  de  Pharm.  xL  460),  gives 
the  following  formula  for  making  the  sulphate  of  the  protoxide 
(SnO,SO,).  Dissolve  recently  precipitated  protoxide  of  tin 
in  warm  dilute  sulphuric  acid.  Nacreous  plates  of  sulphate 
separate  on  cooling. 

Stannate  of  Soda. — It  is  usually  made  by  adding  caustic 
soda-lye  to  a  solution  of  chloride  of  tin.  Another  method, 
suitable  for  dyeing  and  color-printing,  consists  in  heating  22ft 
caustic  soda  in  an  iron  crucible  to  a  red-heat,  adding  8ft  soda 
saltpeter  and  4ft  common  salt,  bringing  it  to  fusion,  and  then 
adding  10ft  granulated  tin.  The  heat  is  continued  until  ig- 
nition takes  place  and  the  mass  has  a  doughy  consistence. 
It  may  be  powdered  and  used  at  once,  or  may  be  purified  by 
solution  in  water  and  crystallization.  (Journ.  of  Arts,  1846.) 

Attentate  and  Stannate  of  Soda. — Stannate  of  soda  is  made 
as  usual  from  oxide  of  tin  and  soda,  or  tin  and  nitrate  of  soda, 
and  dissolved  in  water  until  it  reaches  50°  Twaddle,  and  about 
l£ft  arseniate  of  soda  (made  by  fusing  together  equal  parts 
of  arsenious  acid  and  nitrate  of  soda)  is  added  to  a  gallon  of 
the  hot  solution,  in  an  iron  vessel  over  the  fire.  As  soon  as 
a  little  of  the  mass  taken  out  congeals  at  once,  the  compound 
is  completed.  In  like  manner,  phosphate  of  soda  may  be  added 
to  the  stannate,  in  order  to  make  phosphate  and  stannate  of 
soda.  (Lond.  Journ.  Aug.  1850.) 

Lead  Mordants. — The  best  mordants  of  lead  are :  1.  Basic 
acetate  of  lead,  obtained  by  digesting  litharge  in  a  solution 
of  sugar  of  lead ;  2.  Potassa-lime  and  oxide  of  lead,  obtained 
by  digesting  litharge  in  a  solution  of  caustic  potassa  contain- 
ing lime ;  and,  3.  A  similar  solution  with  soda  instead  of  po- 
tassa.   All  these  mordants  give  a  beautiful  chrome-yellow.    A 


MADDER.  133 

gray  is  obtained  by  passing  the  goods  thus  mordanted  through 
a  solution  of  sulphuret  of  calcium ;  and  a  deep-black  by  the 
same,  finishing  with  iron  mordant  and  campeachy  wood. 
(Technologiste,  1846.) 

New  Mordant. — Croquette's  new  method  of  fixing  colors, 
or  his  new  mordant,  is  a  solution  of  casein  in  ammonia,  with 
which  the  goods  are  impregnated,  and  then  heated  to  expel 
the  ammonia  and  leave  the  casein  on  the  cloth.  He  has  also 
employed  casein  with  lime  alone,  or  with  lime  and  ammonia. 
See  Chem.  Gaz.  viii.  384. 

4.  Dye-stuffs. — Many  experiments  have  been  recently  made 
on  well-known  dye-stuffs,  especially  on  the  invaluable  madder, 
and  a  few  new  dyes  have  been  added  to  the  list;  but  experience 
alone  can  prove  their  durability,  beauty,  and  economy. 

Madder. — The  investigation  of  this  valuable  coloring-sub- 
stance is  attended  with  many  difficulties,  in  consequence  of 
the  presence  of  several  different  coloring  principles,  which 
have  some  analogy  in  color,  are  different  in  their  properties, 
and  yet,  according  to  some  observations,  one  may  be  trans- 
formed into  another.  It  is  probable  that  the  substances  ali- 
zarin and  xanthin,  found  some  twenty-five  years  since,  were 
not  pure.  In  1835,  Runge  described,  in  a  valuable  essay  on 
madder,  five  coloring  principles  in  it,  madder-purple,  red, 
orange,  yellow,  and  brown,  and  mentioned  also  two  acids,  rubi- 
acic  and  maddric  ;  but  he  viewed  the  sesubstances  solely  as  a 
dyer  and  not  as  a  chemist,  leaving  the  most  important  part  un- 
done, their  more  important  combinations,  transformations,  and 
their  composition. 

Schiel  also  examined  the  colors  of  madder.  (See  essay  in 
Ann.  d.  Chem.  u.  Pharm.  Oct.  1846.)  To  prepare  madder- 
purple,  water  is  poured  over  the  ground  madder  in  a  wooden 
vat,  suffered  to  stand  for  1  or  2  days,  and  drawn  off.  The 
madder  is  then  pressed,  boiled  in  a  copper  vessel  with  a  strong 
solution  of  alum,  and  filtered  hot.  It  deposits  a  reddish-brown 
substance,  which  is  separated  by  filtration.  Sulphuric  acid  is 
added  to  the  red  solution,  which  deposits  the  purple  in  24 

hours.     The  latter  is  again  dissolved  in  alum  and  precipitated. 
M 
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It  is  then  boiled  with  muriatic  acid,  washed  with  cold  water, 
dissolved  in  alcohol,  and  the  solution  evaporated,  when  it  de- 
posits the  pigment.  It  is,  lastly,  dissolved  in  ether  several 
times,  and  separates  from  it  by  evaporation.  It  is  a  cherry- 
red  powder,  insoluble  in  cold  water,  rather  soluble  in  hot, 
very  soluble  in  alcohol  and  ether ;  soluble  in  alkalies  with 
deep-red  color,  and  reprecipitable  by  acids.  It  fuses  by  heat, 
and  sublimes  with  partial  decomposition,  condensing  in  the 
form  of  red  needles,  which  dissolve  in  alkalies  with  a  violet 
color.  Its  composition  is  expressed  in  the  formula  C^H^O^. 
Both  madder-purple  and  madder-red  dissolve  in  cold  oil  of 
vitriol,  with  a  brilliant  red  color,  and  are  again  precipitated 
unchanged  by  the  addition  of  £  its  volume  of  water.  Hence, 
in  preparing  garancine,  the  oil  of  vitriol  should  be  diluted 
with  i  its  volume  of  water,  which  would  not  dissolve  the 
colors,  while  it  chars  the  woody  fibre. 

Madder-red  is  contained  in  the  precipitate  which  sepa- 
rates from  a  cooling  decoction  of  madder.  After  repeated 
purification,  it  is  a  yellow  powder,  difficultly  soluble  in  water, 
readily  soluble  in  alcohol  and  ether,  soluble  in  potassa  with  a 
violetf  in  ammonia  with  a  red  color,  sublimes  at  437°,  and 
deposits  orange-yellow  needles.  Both  the  sublimed  and  the 
unsublimed  appear  to  have  the  same  composition,  expressed  by 
the  formula  CMH909.  The  red  appears  to  pass  into  the  pur- 
ple by  taking  up  1  eq.  water  and  5  eq.  oxygen.     CJH^O^-I- 

Ho+o,«cja10ow. 

Schunck  performed  a  series  of  experiments  on  madder  root, 
from  the  aqueous  extract  of  which  he  obtained  alizarin,  rvbia- 
cin,  a  and  £  resins,  a  bitter  principle  rnbian,  pectic  and  rvbiacie 
acids,  and  a  dark-brown  substance.  After  thorough  extraction 
by  water,  and  then  by  hydrochloric  acid,  which  removed  lime 
and  magnesia,  he  obtained  by  extraction  with  potassa,  alizarin, 
pectic  acid,  0  resin,  and  probably  rubiacic  acid.  Alizarin  has 
the  formula  C^H^+SHO,  soluble  in  pure  water  with  a  yellow 
color,  in  alcohol  and  ether ;  soluble  in  caustic  and  carbonated 
alkalies,  with  a  brilliant  purple  color ;  the  potassa  solution  is 
precipitable  by  alumina,  which  becomes  reddish-purple;  by 
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peroxide  of  iron,  which  becomes  blackish-purple.  It  is  soluble 
in  sulphuric  acid,  and  reprecipitable  by  water  unaltered ;  hence 
its  permanency  when  madder  is  charred  by  oil  of  vitriol. 
Nitric  acid,  pernitrate  and  perchloride  of  iron  convert  it  into 
alizaric  acid.  Rubiacin  (probably  Runge's  madder-orange) 
has  the  formula  C^H^O^,  is  slightly  soluble  in  boiling  water 
and  in  sulphuric  acid  without  decomposition ;  in  caustic  po- 
tassa  with  a  purple,  and  in  carbonated  with  a  blood-red  color ; 
forms  a  dingy-red  precipitate  with  chloride  of  calcium,  and  an 
orange-colored  compound  with  alumina,  which  last  is  soluble 
in  potassa  with  a  purple  color.  Boiling  pernitrate  or  chloride 
of  iron  changes  it  to  rubiacic  acid.  The  resins  are  slightly 
soluble  in  boiling  water ;  the  <*  resin  in  caustic  and  carbonated 
alkalies  with  a  purple-red  color,  /3  resin  with  a  dingy-red  color. 
Rubian  is  the  bitter,  nitrogenous  principle.  Schunck  believes 
alizarin  to  be  the  active  dyeing  substance  in  madder,  although 
he  states  in  one  place  that  rubiacin  assists  in  brightening  color 
when  alkali  is  present.  He  thinks  that  the  resins  impart  a 
yellowish,  and  xanthin  a  brown  tone  to  the  color.  (Ann.  Ch. 
Pharm.  lxvL  174.) 

Higgin  ascribes  some  effect  to  rubiacin  and  xanthin  in  dye- 
ing. He  believes  that  xanthin  passes  by  a  kind  of  fermenta- 
tion, first  into  rubiacin  and  then  into  alizarin,  and  that  the 
resins  are  products  of  decomposition  with  boiling  water. 
(Phil.  Mag.  (3)  xxxiii.  282.) 

Reiidice  of  Madder. — Wydler  proposes  the  following  method 
of  using  the  residue  of  madder,  exhausted  by  dyeing  (Schweizer 
Gewerbebl.  1847).  The  pressed  residue  is  mixed  with  40  per 
cent,  oil  of  vitriol,  the  mixture  steamed  for  an  hour,  and  then 
washed  until  the  wash-water  tests  no  longer  acid.  It  is  said 
to  yield  as  much  color  as  before. 

Madder-lake. — A  fine  madder-lake  is  thus  prepared  from 
an  ordinary  article,  by  Kressler.  1  oe.  common  madder-lake 
is  powdered,  treated  with  2  oz.  strong  acetic  acid  (1.045), 
stirred  frequently,  set  aside  for  12  hours,  then  diluted  with 
6-8  pts.  distilled  water,  and  filtered.  Twice  as  much  boiling 
water  is  added  to  the  clear  filtrate,  and  then  gradually  a  dilute 


136  TEXTILE   FABRICS.  [T. 

solution  of  carbonate  of  soda  (3-4  oz.)  until  all  is  precipitated. 
The  precipitate  is  filtered,  washed,  pressed  in  linen,  and  dried 
in  the  shade.  It  has  a  rich  carmine  color,  and  nibbed  on  glass 
with  a  good  oil-varnish,  appears  as  transparent  as  red  glass. 
Its  solution  in  strong  acetic  acid  gives  a  beautiful  and  durable 
red  ink,  which  does  not  mould  and  requires  no  gum.  It  maj 
be  diluted  at  pleasure. 

For  the  properties  of  a  new  dye  of  somewhat  analogous 
character  to  madder,  we  refer  to  the  LoncL  Journ.  xxxvi.  335. 

Red  Coloring-matter  of  Rhubarb. — The  erythrose  of  Garot 
(Journ.  de  Pharm.  et  de  Chim.  1850)  is  extracted  from  rhubarb 
by  acting  on  1  pt.  with  4  pts.  of  nitric  acid.  The  residue, 
remaining  untouched,  is  the  coloring-matter,  and  varies  in 
different  rhubarbs  from  8  to  20  per  cent.  It  is  orange-red, 
soluble  in  alcohol  and  ether,  and  forms  with  the  alkalies  red 
compounds  of  eminent  tinctorial  power.  It  is  said  to  give  a 
dye  of  much  greater  brilliancy  and  stability  than  that  from 
cochineal. 

Cochineal. — Warren  de  la  Rue  (Chem.  Soc.  Trans.  1847) 
thus  obtains  the  coloring-matter.  3fi>  powdered  cochineal  are 
boiled  for  20  minutes  in  60  litres  distilled  water,  strained,  and 
poured  off  clear  in  £  an  hour.  It  is  then  precipitated  by  a 
solution  of  acetate  of  lead  previously  acidulated  by  acetic 
acid  (6  pts.  acetate,  1  pt.  acid),  the  precipitate  washed  with 
boiling  water,  dried  in  warm  air,  and  powdered.  This  yields 
17  oz.  crude  carmine-oxide  of  lead.  The  cake  is  suspended  in 
water,  sulphuretted  hydrogen  passed  through,  the  deep-red 
solution  evaporated  in  a  water-bath,  and  lastly  dried  in  vacuo. 

The  crude  carminic  acid  contains  phosphoric  acid,  and  to 
purify  it,  it  is  dissolved  in  boiling  absolute  alcohol,  and  digested 
for  some  hours  with  carminate  of  lead.  Ether  is  added  to  the 
solution,  which  precipitates  a  little  nitrogenous  matter,  and 
the  filtrate  evaporated  in  a  retort,  and  finally  dried  in  vacuo. 
It  is  the  pure  cochineal-red  or  carminic  acid. 

This  substance  is  a  purplish-brown  pulverizable  mass, 
transparent  under  the  microscope,  of  a  beautiful  red  color 
when  finely  divided,  decomposed  by  chlorine,  bromine,  iodine, 
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and  nitric  acid,  above  277°.  It  is  soluble  in  all  proportions 
in  alcohol  and  water ;  difficultly  so  in  ether,  its  solution  giving 
an  acid  reaction.  The  alkaline  earths  throw  it  down  of  a 
purplish  color ;  the  acetates  of  lead,  copper,  zinc,  and  silver, 
purplish-red.  Sulphate  of  alumina  does  not  throw  it  down, 
but  upon  adding  a  little  ammonia,  a  brilliant  carmine-lake 
is  precipitated.  The  chlorides  of  tin  do  not  precipitate  it, 
but  impart  a  rich  carmine  tint  to  the  liquid.  Its  formula 
is  C^H^O,,. 

Alkanet — Bolley  gives  (Schweizer  Gewerbebl.  1847)  a 
method. of  preserving  the  tincture  of  alkanet,  which  is  valua- 
ble, since  alkanet  is  a  costly  dye,  and  its  tincture  produces  a 
peculiar  violet  of  the  fastest  character.  The  method  consists 
simply  in  the  addition  of  a  very  little  pure  muriatic  acid  to  the 
tincture,  a  few  drops  being  sufficient  for  large  quantities.  Its 
action  is  supposed  to  be  its  neutralizing  a  little  ammonia, 
which  is  the  cause  of  the  tincture  spoiling;  but  it  is  more 
probable  that  it  combines  with  the  substance  from  which  the 
ammonia  is  produced  by  decomposition. 

Rocella  Tinctoria {Orchil,  Cudbear). — Schunck's  examination 
of  this  lichen  is  described  in  Ann.  d.  Chem.  u.  Pharm.  ixi.  64, 
&c.  The  cut  lichen  is  boiled  in  water  for  some  time,  in  a 
spacious  vessel,  and  the  yellowish-brown  liquid  strained.  On 
cooling,  white  flocks  and  crystals  separate,  and  when  filtered 
off,  washed  and  dried,  are  gray.  Dissolved  in  boiling  alcohol, 
a  slight-brownish  residue  remains,  and  the  cooling  solution 
deposits  a  white  crystalline  substance,  Heeren's  erythrin, 
Kane's  erythrilin,  and  Schunck's  erythric  acid.  It  is  the 
most  important  constituent  of  the  lichen,  as  it  produces  the 
color  for  which  the  lichen  is  gathered.  1ft  lichen  yields 
about  50  grains. 

It  is  white,  tasteless,  soluble  in  alcohol  and  ether ;  1  pt. 
dissolves  in  240  pts.  boiling  water,  but  the  greater  part  se- 
parates on  cooling ;  it  is  also  more  soluble  in  boiling  than  in 
cold  alcohol ;  its  solution  reddens  litmus ;  it  is  soluble  in 
caustic  and  carbonated  alkalies,  in  lime  and  barytic  water, 

and  is  again  precipitated  by  acids  in  a  gelatinous  form.     It* 
us 
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tincture  is  not  precipitated  by  a  tincture  of  acetate  of  lead, 
but  a  solution  of  subacetate  gives  a  large  precipitate.  Its 
solution  in  ammonia,  by  exposure  to  the  air,  becomes  purplish- 
red.  By  continued  boiling  in  water  it  is  converted  into 
picroerythrin.  Heated  on  platinum  foil,  it  fuses  and  burns 
without  residue ;  heated  in  a  glass  tube,  it  yields  first  an  oily, 
then  a  crystalline  sublimate  of  orcin.  Erythric  acid  is  the 
basis,  and,  according  to  Schunck,  the  only  basis  of  all  the 
coloring-matters  of  the  lichens.     Its  composition  is  C^H^O^. 

Picroerythrin  is  a  product  of  the  decomposition  of  erythric 
acid,  and  is  the  cause  of  the  bitter  taste  of  an  extract  of 
lichens.  A  hot  solution  of  the  acid,  evaporated,  leaves  a 
brown  glutinous  mass,  which  becomes  solid  and  crystalline, 
has  a  bitter  taste,  and  leaves  white  picroerythrin  when  ex- 
tracted by  cold  water.  Its  composition  is  CMHMO10 ;  and  it 
is  formed  from  the  add  by  its  taking  up  the  elements  of  5  eq. 
water. 

Extraction  of  Color  from  OrckiL — Chandois  (Ch.  Gax.  viL) 
exhausts  the. lichens  by  repeated  washings  with  water,  and 
separates  the  coloring-matter  from  this  liquid  by  means  of 
ammonia  or  alkali. 

New  Mode  of  Testing  Indigo. — Reinsch's  new  process 
(Jahrbuch  fur  Pract.  Pharm.)  for  testing  the  coloring  power 
of  indigo  is  said  to  give  accurate  results,  with  greater  facility 
than  the  usual  methods.  It  consists  in  the  use  of  a  standard 
solution,  made  by  triturating  1}  gr.  finely-powdered  Bengal 
indigo,  of  best  quality,  with  4  or  5  drops  of  very  concentrated 
faming  sulphuric  acid,  and  when  the  mass  has  become  uni- 
formly brown,  adding  15  gr.  more  of  the  same  acid.  The 
rubbing  is  to  be  continued  until  the  mixture  turns  green,  when 
another  15  gr.  of  acid  is  added,  and  the  whole  diluted  with 
150  gr.  water.  Two  uniform  cylinders  having  been  previously 
graduated  into  20  equal  divisions,  one  is  to  receive  15  gr.  of 
the  above  solution,  or  more  if  necessary,  to  give  a  light-blue 
liquid  by  filling  the  glass  with  water.  The  other  cylinder  is 
similarly  filled,  to  determine  whether  the  contents  of  the  two 
are  alike  in  shade.     This  being  so,  one  is  emptied,  and  then, 
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having  received  15  gr.  of  solution  of  inferior  indigo,  prepared 
as  above  directed,  water  is  to  be  poured  in  until  it  assumes  the 
tint  of  the  standard  liquor.  The  difference  in  the  quantity 
of  water  required  to  produce  a  uniformity  of  shade  in  the  two 
liquids,  denotes  the  ratio  of  the  quality  of  the  indigoes  em- 
ployed. For  example,  20  pts.  water  were  used  for  the  stan- 
dard solution,  whereas  the  same  quantity  of  the  indigo  under 
test  required  only  15  measures  to  produce  the  same  degree  of 
coloration :  therefore  the  latter  contains  25  per  cent,  (&ths) 
less  of  coloring  matter  than  the  former. 

The  author  gives  the  following  results  of  certain  essays  with 
solution  of  best  Bengal  indigo,  =  20. 

Bengal,  No.  2,  quality 19 

"       No.  3,       "     7 

Java,  No.  1,  quality 19J 

No.  2,      " 18J 


a 


Cohring-matter  of  Soorangee. — This  material,  extensively 
used  by  the  native  Indians  as  a  dye,  is  imported  from  Bombay. 
According  to  Dr.  Anderson,  it  is  the  root  of  the  morinda 
citrjfolia.  His  examinations  (Gh.  Gaz.  vi.)  prove  that  it  con- 
tains a  red  coloring  principle  morindin,  extracted  by  alcohol, 
which  is  very  similar  to  madder-purple  both  in  physical  and 
chemical  properties  and  in  composition,  though  differing  re- 
markably as  a  dye.  Its  behavior  to  mordants  is  given  in 
detail  in  the  original  paper. 

Wongthy. — This  new  yellow  dye,  imported  from  Batavia, 
according  to  Stein  (Journ.  f.  Prac.  Ghem.  1849),  consists  of 
the  seed-vessels  of  a  plant  of  the  family  of  gentianre ;  by  tri- 
turation with  water  it  gives  a  reddish-yellow  liquid  which  re- 
tains its  color  even  when  largely  diluted.  Alcohol  acquires 
by  digestion  with  it  a  bright-red  tint.  It  yields  an  orange-color 
to  unmordanted  woollen  cloth;  cottons  require  to  be  mor- 
danted. The  color  resists  the  action  of  soap,  but  is  yellowed 
by  alkalies  and  reddened  by  acids,  and  fades  by  exposure  to 
light.  The  details  of  the  author's  experiments  are  given  in 
the  original  paper. 


See  a  fall  essay  on  this  material  in  die  Lonii  Joum.  xxxfL 

5.  />/#»?**/. — Same  ywds  trill  receive  *  <mlar  »iirecrfy  from 
*.  solution  and  retain  ic  but  in  most  rase*  ic  in  necessarr  to 
impregnate  the  2no#is  first  with  &  mordant  oef  aolap-base.  and 
then  so  pass  diem  durrach  die  'ij^.  widen  adheres  oa  the 
color-Hase.  We  present  a-  few  sagge&ian&  which  have  been 
recently  made  in  reference  ta  $jmn&> 

In  place  of  die  cream  of  tartar  used  in  woollen  fift&riisk.  a. 
patentee  Lmni.  J-rora.  xxxri.  385)  proposes  mxx£nre&  of  salts 
and  acids,  enumerating  3  acids*  4  alftalhie  zhlwrirteih  3  aOcafine 
sulphates,  hestdes  alkaline  acetates*,  nitrates*,  (raafatn,  berated 
and  sulphate  of  line  Otat  of  these  twenty  salts  and  their 
scores  of  ciMnpoands?  one  may  posmMy  sncceetL 

Jbtmery  *f  fhmp  frvm  Scnwrmp — Where  large  qnnntxexies 
of  so#p  are  need,  as  ca  ranmiag  wooL  rotton,  Ac^  it  may  be 
recovered  by  adifiagr  muriate  of  Erne  to  the  wash-water  ( which 
h  *  solation  of  s*ap)T  and  precipitating  the  sals  off  Eme  with 
tfce  fet  acids.  The  salt,  being  eofleeted.  is  easily  decomposed 
by  aslpniirie  or  numstie  acid,  and  the  lat  adds  obtained  to  be 
*£?m  need  m  the  miling  of  soap*  This  is  the  soft ject  of  an 
E*gfei»  patent*     See  Bep.  Pat.  Lit.  JaBy,  1950. 

OrehU,  Cwthvtr* — Lcghtfoot  proposes  (Load.  Joum.  Sept. 
!#»)  preparing  regetabie  textile  fabrics  by  the  Turkey-red 
preparatKvn  fpearlash,  ofire-oH,  and  waicn  by  1*-12  paddings* 
then  padding  in  acetate  of  aHfcmina  or  alsmraatc  of  potassa, 
sad  dyeing  in  orchil  or  cudbear.  He  also  proposes  impreg- 
nating the  goods  with  salts  of  magnesia,  lead,  line,  copper, 
tffft,  kc,f  and  fixing  the  base  by  alkali  before  printing  with 
archil  or  cudbear.  The  proposition  to  nse  cobalt  or  nickel 
salts  is  absurd  on  account  of  their  cost. 

Jndigo. — According  to  Cherreol  (Comptes  Bendns,  1846) 
indigo  is  more  permanently  fixed  on  woollen  goods,  dyed  in 
the  hot  rat,  by  steaming  them,  or  by  a  boiling  bath  of  alum 
and  srgal,  m  tin-salt  and  argal,  or  by  a  bran-bath,  or,  lastly, 
by  a  solution  of  potassa  or  soda. 

Red  PrumaU  of  Poia$h. — Dr.  Meitxendorff  published  an 
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essay  in  the  Verhandl.  z.  Befbrd.  d.  Gewerbfl.  in  Preussen, 
1846,  on  the  process  of  shading  with  blue  on  woollen-yarn. 

Chromate  of  Lead,  as  a  Gold-yellow  for  Cotton. — The  gold- 
yellow  color  with  a  silky  lustre,  on  cotton-yarn,  is  prepared 
by  mordanting  in  a  solution  of  subacetate  of  lead,  and  then 
passing  it  through  bichromate  of  potassa,  acidulated  with  nitric 
acid ;  after  thoroughly  rinsing  in  water,  it  is  dipped  for  a  few 
minutes  into  an  alcoholic  tincture  of  saffron,  and  dried  in  the 
shade  without  previous  washing.  (Innerosterr.  Industr.  und 
Gewerbebl.  1847.) 

Chrome  Dyes. — Kurrer  (Ch.  Gaz.  viii.  461,  and  Lond. 
Journ.  Aug.  1850)  has  made  some  valuable  contributions  to 
the  chemistry  of  colors,  in  an  essay  on  chrome  dyes.  As 
these  latter  resist  the  action  of  light,  acids,  and  alkalies,  they 
may  be  considered  fast  colors.  The  new  methods  of  preparing 
the  different  shades,  with  the  requisite  proportions  of  materials 
to  be  employed,  are  given  in  the  original  paper,  which  may  be 
profitably  consulted. 

Sea-green. — Prepared  by  dissolving  hydrated  peroxide  of 
chrome  in  dilute  hydrochloric  acid,  carefully  neutralizing  ex- 
cess of  acid  with  caustic  potassa,  and  evaporating  solution  to 
46°  B.  The  chrome  oxide  is  precipitated  from  solution  of 
bichromate  of  potassa  by  arsenious  acid. 

For  cylinder-printing,  either  starch  or  gum  tragacanth  may 
be  used  for  thickening ;  but  the  gum  is  preferable,  because  it 
gives  colors  of  greater  depth  and  richer  tone. 

The  prints  are  brightened,  after  being  stretched  over  night 
in  a  cool  place,  by  passing  them  through  caustic  potash-lye  of 
2°  B.,  airing,  pressing,  washing,  drying,  and,  finally,  by  im 
mersion  in  a  bath  of  acetate  of  copper,  rinsing,  and  drying. 

Olive. — The  addition  of  catechu-brown  to  the  chloride  of 
chrome,  in  varying  proportions,  produces  the  different  shades 
of  olive. 

Pearl-gray. — This  tint  is  obtained  by  a  mixture  of  sulphate 
of  chrome  and  chrome  alum.  The  prints  are  finished  by  im- 
mersion in  milk  of  lime,  rinsing  in  hot  and  cold  water,  and 
drying. 
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BtaxJt  Ifrpi  Jvr  Felt  H*t*- — The  composition  of  this  dye,  for 
which,  a  prize  was  awarded,  is  as  follows.  1.  The  felt  hat- 
ttodfae  are  Srstt  cleaned,  and  galled  by  passing  them  through 
tbft  following  solution,  and  washing :  fustic,  copperas,  argal, 
each  £fi>.  are  boiled  together  in  water  for  half  an  hour.  2.  The 
dNre^-bach  ooossts  of  Soft  campeachy  wood,  l|ft>  gum,  SJb  galls, 
which  are  boiled  together  in  water  for  3  hoars.  To  produce 
the  black  color,  5fi>  refined  verdigris,  2ft>  each  of  blue  vitriol, 
sugar,  and  quicklime,  are  added  to  the  bath.  (Bulletin  de  la 
Society  d'Encouragement,  August,  1846.) 

6.  Color-printing. — The  expansion  of  chemical  science  and 
of  calico-printing  are  simultaneous,  and  must  necessarily  be 
so,  for  this  beautiful  art  includes  in  it  a  larger  share  of  the 
principles  and  practice  of  chemistry  than  any  other,  or  perhaps 
than  all  other  arts.  Little  of  the  experience  of  the  calico- 
printer  is  published,  except  by  the  issue  of  his  beautifully 
finished  goods,  and  the  cost  of  that  experience  is  a  sufficient 
apology  for  his  silence. 

Steam-blue  for  Printed  Goods. — According  to  Petersen 
(Polytech.  Centralbl.  1847,  14)  a  topical  blue  for  cotton,  silk, 
wool,  &c.  is  obtained  by  printing  a  thickened  mixture  of 
prussiate  of  potash  with  tartaric  or  sulphuric  acid,  and  steam- 
ing. The  ferrocyanhydric  acid,  thus  set  free,  penetrates  the 
fibre,  depositing  cyanide  of  iron,  somewhat  colored,  which  first 
assumes  a  fine  color  by  oxidation  in  a  bath  of  chromate  of 
potash  or  chlorine,  a  blue  protopercyanide  being  formed. 

The  lively  tone  of  French  blue  is  due  to  the  use  of  tin-salt 
together  with  the  others,  or  to  ferrocyanide  of  tin,  which  is 
obtained  by  adding  tin-salt  to  prussiate  of  potash. 

Prussian-blue  for  Calicoes. — A  solution  of  pertartrate  and 
persulphate  of  iron  is  treated  with  ammonia  in-  excess,  and 
then  with  yellow  prussiate  of  potash.  Cotton  is  not  imme- 
diately colored  when  dipped  into  this  solution,  but  by  subse- 
quent exposure  to  the  air,  it  assumes  a  violet-blue,  which  passes 
into  a  beautiful  deep-blue  when  passed  through  a  bath  of  tin- 
salt.  (Dingl.  Journ.  xcK.  899.) 

White  Discharge  on  Indigo. — This  is  usually  effected  by 
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bichromate  of  potassa  and  an  acid,  but  is  objectionable  because 
the  white  ground  requires  cleaning.  Mercer  (Phil.  Mag.)  pro- 
poses to  effect  it  by  red  prussiate  of  potash  and  caustic  alkali ; 
for  when  the  former  is  printed  on,  and  the  cloth  is  then  passed 
through  dilute  caustic-lye,  a  brilliant  white  is  discharged. 

Ammonia-oxide  of  Copper. — Runge  draws  attention  to  the 
resolution  of  sulphate  of  copper  in  ammonia  (Polytech.  No- 
tizbl.  1847),  and  shows  its  utility  for  color-printing,  when 
mixed  with  decoctions  of  plants.  Thus,  catechu  gives  almost 
the  same  brown  as  chromate  of  potassa,  by  fusing  1  pt.  ca- 
techu in  4  pts.  water,  adding  12  pts.  of  the  liquid  ammonia- 
oxide  of  copper,  and  printing  with  the  liquid,  thickened  with 
tragacanth.  It  shows  a  singular  action  on  the  yellow  color 
which  separates  from  a  cold  infusion  of  French  berries.  This 
color,  when  treated  with  the  ammoniacal  copper,  becomes 
reddish-brown  in  the  course  of  6-8  hours,  and  if  then  treated 
with  alcohol,  the  brown  copper-salt  is  left,  and  a  red  color 
dissolved,  which  yields  compounds  with  alumina  of  a  beautiful 
red,  like  those  from  madder. 

Pyrophosphate  of  Copper  and  Potassa. — Persoz  proposes 
this  double  salt  for  calico-printing,  as  it  is  decomposed  by  zinc 
or  iron  with  less  facility  than  any  other  salt  of  copper,  and 
as  difficulties  attend  the  use  of  other  salts  of  copper.  (Ann.  de 
Chim.  et  de  Phys.  and  Journ.  f.  Prac;  Chem.  xli.  361.) 

7.  Coloring  Fluids. — We  may  conveniently  embrace  under 
this  head  various  fluid  inks,  which  are  liquid  dyes ;  as  well 
printing-inks,  which  are  pasty  dyes,  printed  on  from  a  type 
or  pattern. 

Black  Ink  from  Logwood. — Boil  125  pts.  rasped  logwood 
with  so  much  water  that  it  will  yield  1000  pts.  of  the  decoc- 
tion, and  when  cold,  stir  in  1  pt.  yellow  chromate  of  potassa. 
It  is  a  beautiful  blue-black,  and  gives  no  precipitate.  But  if  too 
much  chromate  be  used,  or  the  decoction  be  too  concentrated, 
a  dark  precipitate  takes  place.  (Runge's  Grundriss  d.  Chem. 
ii.  207, 1847.)  Being  free  from  acid,  it  will  not  corrode  steel 
pens,  but  it  does  not  write  as  freely  as  our  most  fluid  inks, 
made  from  nut-galls  and  copperas. 
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Another  ink  is  Made  by  adding  a  very  small  quantity  of 
bin*  vitriol  tt>  a  solution  of  logwood-extract.  This  is  apt  to 
pc*otpit&**» 

Soiubb  Pnunan-blue  (a  Blue  and  Black  Indelible  Ink). — 
lAifitiolv*  in  a  solution  of  iodide  of  potassium  as  much  more 
iodine  as  it  contains,  and  pour  this  solution  into  one  of  yellow 
prussi&te  of  potash,  containing  as  much  of  the  solid  prussiate 
&&  the  whole  amount  of  iodine.  Soluble  Prussian-blue  pre- 
cipitates and  iodide  of  potassium  remains  in  solution.  After 
filtering,  the  precipitate  is  dissolved  in  water,  and  forms  a 
blue  ink,  containing  no  free  acid,  and  therefore  adapted  to 
steel-pens.  If  the  soluble  blue  be  added  to  common  black 
ink  (from  galls),  the  result  is  a  black  ink  which  cannot  be 
removed  from  paper  without  destroying  it. 

Indelible  Ink. — To  remove  spots  of  indelible  ink,  T.  and  H. 
Smith  propose  moistening  the  spots  for  a  few  moments  with 
moist  chloride  of  lime,  which  forms  chloride  of  silver,  and 
then  dissolving  the  latter  by  caustic  ammonia.  It  may  be 
sometimes  necessary  to  repeat  the  operation.  (Chem.  Gaz. 
Sept  1847.)     Cyanide  of  potassium  may  also  be  employed. 

Printing-ink. — Pratt's  patent  consists  in  the  use  of  rosin- 
oil,  instead  of  linseed  oil,  with  rosin,  yellow  soap,  4c,  in  the 
manufacture  of  printing-ink. 

2.  Sheet  Fabrics  and  Solid  Tissues. 

Among  these  are  paper,  leather,  horn,  caoutchouc,  4c,  of 
which  caoutchouc  and  guttapercha,  being  new,  and  presenting 
remarkable  properties,  have  been  most  rapidly  advanced  of 
all  others,  during  the  past  few  years. 

Paper. — Amos  and  Clark  claim  improvements  in  the  ma- 
nufacture of  paper,  whereby,  1.  The  bluing  material  is  more 
uniformly  distributed  so  as  to  equalize  the  tint  on  both  sides 
of  the  paper ;  2.  The  pulp  is  more  expeditiously  sifted ; 
3.  The  paper  is  better  dried  on  the  cylinders ;  4.  The  paper  is 
glazed  by  means  of  a  traversing  horizontal  table  with  two  or 
more  pairs  of  rollers.  (Lond.  Journ.  xxxvii.  Aug.) 
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Bleaching  Paper. — After  bleaching  the  pulp  by  chloride  of 
lime,  small  quantities  of  this  salt  or  chlorine  remain  in  the 
paper,  tending  to  injure  its  quality.  It  is  entirely  removed 
by  sulphite  of  soda,  which  is  converted  by  chlorine  and  water 
into  muriate  and  sulphate  of  soda.  Sulphite  of  lime,  or,  better 
still,  a  stale  solution  of  sulphide  of  calcium,  would  probably 
answer  the  purpose  as  well. — J.  C.  B. 

Water-proof  Paper. — J.  Bossy  prepares  such  paper  by  treat- 
ing half-stuff  alternately  with  soapsuds  and  a  solution  of  sul- 
phate of  alumina,  which  results  in  producing  an  aluminous 
soap  in  the  pulp.  The  sheets,  after  drying,  are  sized  with  glue, 
rosin-soap,  &c.  (Rep.  Pat.  Inv.  Aug.  1846.) 

Tracing  Paper. — A  paper  dipped  into  a  thick  solution  of 
gum  arabic  and  pressed  between  two  dry  sheets,  renders  the 
three  transparent.  When  dry,  it  is  every  way  superior  for 
tracing  purposes,  as  it  can  be  written  or  painted  upon.  Like 
the  oiled  paper,  to  which  it  is  every  way  superior,  it  impresses 
the  traced  lines  upon  linen  or  paper.  (Chemist,  1850.) 

Tanning. — The  ancient  process  of  tanning  requiring  a  long 
period  of  time  to  produce  leather,  numerous  processes  have 
been  latterly  set  forth,  and  many  of  them  tried  on  a  working 
scale,  for  the  purpose  of  shortening  this  lapse  of  time.  Al- 
though the  end  has  been  attained  in  a  variety  of  ways,  yet 
the  quality  of  the  leather  has  proved  so  inferior,  that  the 
slower  process  is  still  preferred  for  the  finer  qualities.  The 
deterioration  has  been  nearly,  but  not  however  quite,  in  direct 
proportion  to  the  reduction  of  time  in  tanning,  so  that  we  may 
hope  that  methods  will  be  devised  for  shortening  the  time 
without  losing  in  quality.  It  is  true  that  we  are  not  thoroughly 
acquainted  with  the  exact  nature  and  progress  of  the  change 
which  a  hide  undergoes  in  its  transformation,  but  we  believe, 
on  sufficient  grounds,  that  it  consists  in  the  simultaneous 
metamorphosis  of  the  hide  into  a  gelatinous  material  and  its 
combination  with  tannin.  In  some  kinds  of  tanning,  alumina, 
or  an  aluminous  salt,  seems  to  act  the  part  of  tannin.  It  has 
been  found  that  an  elevated  temperature  hastens  the  trans 

formation ;  that  strong  liquors,  or  the  injection  of  liquors  by 
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force,  batten  tie  cfynthmadcu  rf  Tannnt,.  TEe  same  en/fe  ap- 
pear to  he  also  araafned  b j  the  fr*e  use  <jf  Ezne?  wfcer*&y  the 
hide  »  swelled  and  its  pores  opiated.  The  precise  aetrcn.  if 
acid  is  not  well  ascertained,  except  that  tie  prates  is  sfwrs- 
ened.  These  are  the  main  principles  by  which  a  sh^rtene*! 
process  of  taimfng  has  been  accomplished.  Where  Erne  has 
been  freel y  used,  acid  Eqaocs  generally  follow,  and  the  hiie  is 
so  puffed  and  porous,  that  tanning  becomes  expedhkos ;  bu$ 
the  hide  has  been  torn  and  rent  asunder,  and  the  organised 
structure  must  be  necessarily  impaired,  and  the  strength  and 
firmness  of  the  leather  consequently  diminished.  It  will  be 
obserred  that  in  the  older  processes  the  change  was  so  sfew 
that  the  organized  structure  of  the  skin  was  not  impaired;  that 
but  little  matter  was  remored  from  the  hide,  while  a  quantity 
was  added  to  it.  In  accelerating  the  change,  a  portion  of  the 
matter  is  remored  by  solution  whOe  undergoing  transformation, 
before  it  can  unite  with,  and  become  fixed  by,  the  tannin. 
Hence  the  greater  looseness  and  lerhy  of  leather  prepared  by 
the  more  modern  and  rapid  processes.  It  may  perhaps  be 
stated  as  an  ascertained  fact,  that  learing  the  side  in  the  rats 
daring  two  years  instead  of  one,  the  increase  of  weight  and 
quality  thereby,  compensates  for  the  loss  of  time,  by  paying 
a  fair  interest  on  the  capital  invested- — J.  C.  B. 

A  patentee,  in  Lond.  Journ.  xxxri.  310,  proposes  a  combi- 
nation of  the  white  leather  (alum  and  salt)  process,  with  the 
tanning  process  by  means  of  catechu.  Another  (Lond.  Journ. 
xxxri  819)  suggests  the  use  of  sulphuret  of  calcium  instead 
of  lime  for  unhairing. 

Since  liming  tends  to  lengthen  tanning,  by  prerentiog  the 
more  rapid  union  of  tannin  with  gelatin,  Turnbull  treats  the 
hides  after  liming  with  a  concentrated  solution  of  sugar,  so 
that  the  access  of  air  is  prevented  during  the  action  of  the 
bark-liquors  on  the  hides,  and  the  formation  of  gallic  acid 
thereby  prevented.  In  this  manner,  the  same  amount  of 
leather  is  obtained  in  14  days  from  1001b  oak-bark,  as  has 
been  heretofore  obtained  in  18  months  from  800ft  bark. 

Tannin, — Kampfmeyer  states,  as  a  result  of  his  compa- 
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rative  experiments  with  oak-bark,  alder-bark,  catechu,  di- 
vidivi,  that  sole-leather  tanned  with  dividivi  is,  in  dry  weather, 
about  as  good  as  the  oak-tanned,  but  that  in  wet  weather  it  is 
inferior.  It  may,  nevertheless,  be  used  in  conjunction  with 
oak-bark.  (Verh.  d.  Gewerbfl.  f.  Preussen,  1847.) 

Eisner  states  that  in  Wallachia,  Moldavia,  and  Transylvania, 
the  root  of  the  tormentil  or  septfoil  is  largely  and  success- 
fully employed  in  tanning,  and  that  its  value  is  shown  by 
chemical  analysis,  which  gives  17  to  34  per  cent,  tannin  in  it. 

The  best  method  of  determining,  practically,  the  amount  of 
tannin  in  a  substance  is  that  proposed  by  Pelouze,  which  is  to 
hang  a  strip  of  hide  (freshly  deprived  of  hair  and  ready  for 
the  tan-vat)  in  a  tannic  solution,  and  keep  it  there  until  it 
ceases  to  increase  in  weight.  This  increase  is  tannic  acid,  the 
gallic  being  left  in  the  solution. 

Horse-hair,  Dyed. — Previous  to  dyeing,  it  is  cleaned  by 
laying  it  for  24  hours  in  soapsuds  heated  to  130°,  turning  it 
repeatedly.  For  brown,  it  is  laid  for  12  hours  in  a  decoction  of 
logwood  in  lime-water  cooled  down  to  120°,  washed  and  dried. 
If  the  brown  hair  be  dipped  into  water  containing  a  little 
crystallized  tin-salt,  it  assumes  a  violet-blue  shade.  To  give 
a  blue  color,  the  hair  is  first  mordanted  in  a  hot  solution  of 
2  pts.  alum  and  1  pt.  argal,  wrung  out,  then  passed  through 
water  containing  a  little  sulphate  of  indigo,  washed,  and  dried. 
For  red,  it  is  laid  for  a  J  hour  in  water  containing  tin-salt, 
wrung  out,  laid  for  24  hours  in  a  bath  prepared  by  boiling 
redwood  with  alum,  washed,  and  dried  at  a  gentle  heat.  (De- 
ningerin  Monatsbl.  d.  Gewerbver.  f.  d.  Grossh.  Hessen,  1847.) 

Hair  Varnish. — Williams  (Monit.  Indust.  1848)  gives  the 
following  recipe  for  a  varnish  for  converting  fibrous  materials 
into  "  artificial  hair."  It  is  made  by  dissolving  10-40  pts. 
hog  bristles  in  100  pts.  linseed-oil  varnish.  The  cloth  is  to 
be  immersed  in  the  liquid  and  then  dried  at  a  moderate 
temperature. 

Horn,  Dyed. — To  give  it  the  appearance  of  tortoise-shell, 
a  paste  of  2  pts.  lime,  1  pt.  litharge,  and  a  little  soda-lye  is 
Vrushed  on,  and,  after  drying,  brushed  off  again.     It  is  tbo 
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•3^.e  a*  tie  ,i'UL  Lmr-iye.  and   iczs  \j  ^raznz  snlphuret 

:*  ;ea,i  wi;h  :Le  sulphur  -A  h«>nu  pr*M3C2z  2*rk  spots,  that 

.  >L:r-*5:  xith  tie  lighter  eoior  of  the  a«^_ 

/  vr-y  i.ir'i&icd. — It  is  sa*ii  thas  rr-jf-r  wiki  has  become 
f"aLi»:  v  v  age,  "will  recover  it*  ;rgia'  hardness  by  being 
*--,;led.  for  svme  time,  in  a  Kilnnoa  o£  y^* 

J  -  ry  r  wider  ^1  S*ft  <2**i  TraMmcrm*. — This  process  of 
<  reL-ier.  communicated  by  Dr.  Eaer,  if  a*  follows.  Small 
r  :ete*  of  ivory  are  l^Li  in  string  phoep&oric  acid  (spec.  grav. 
1.1 -j,  until  the 7  become  transparent,  then  rinsed  in  water  and 

iri'.-i  in  pure  linen.  When  dry.  it  is  translucent,  and  hard, 
but  softens  as  often  a*  it  is  dipped  in  warm  water  or  milk. 
The  time  of  immersion  in  the  acid  differs  with  different  pieces 
«.f  ivory.  If  certain  parts  are  to  retain  their  original  charac- 
ter, tLeT  are  covered  with  a  Tarnish  before  immersion.  The 
a  ;i  I  probably  acts  bj  forming  an  acid  phosphate  of  lime  out 

f  the  basic  phosphate  which  constitutes  f  of  ivory. 
Etching  on  Ivory. — The  ivory  is  to  be  covered  with  wax 
aijd  the  designs  traced  with  a  strle,  and  then  eaten  in  by  a 
btroDg  solution  of  nitrate  of  silver  made  by  dissolving  6  grm. 
.-liver  in  30  grm.  nitric  acid  and  150  grm.  water.  Exposure  to 
!:/nt,  after  the  removal  of  the  wax  by  hot  distilled  water. 
will  blacken  the  color  of  the  traces.  By  substituting  gold, 
platinum,  or  copper  nitrates,  other  colors  may  be  obtained. 

Ivory  Etched  in  Color*. — The  ivory  is  coated  like  a  copper 
}  late,  with  an  etching  ground,  a  design  graved  through  the 
ground,  and  then  etched  by  a  solution  of  120  gr.  pure  silver 
dissolved  in  a  fl.  oz.  nitric  acid  and  diluted  with  1  qt.  water. 
In  the  course  of  \  to  1  hour,  according  to  the  depth  of  shade 
required,  the  liquid  is  poured  off,  the  ivory  washed,  and  dried 
by  paper,  then  exposed  for  an  hour  to  sunlight,  and  the  ground 
removed  by  terpentine.  The  color  is  brown  or  black.  Other 
colors  are  obtained  by  nitrate  of  copper,  chloride  of  gold,  or 
of  platinum. 

Caoutchouc. — The  great  expansion  which  the  application 
of  caoutchouc  to  various  fabrics  has  received  within  a  few 
years  past,  is  largely,  if  not  mainly,  due  to  the  persevering 
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industry  and  ingenuity  of  Charles  Goodyear,  of  New  Haven, 
Connecticut.  During  a  series  of  years  of  patient  investiga- 
tion, he  performed  numberless  experiments  with  a  single  object 
in  view,  viz.  such  a  modification  of  caoutchouc,  as  would  ob- 
viate all  objections  to  its  use,  all  defects  in  its  properties, 
without  impairing,  and  if  possible,  by  increasing,  its  valuable 
qualities.  Repeated  failure  did  not  discourage  him,  but 
seemed  to  nerve  him  the  stronger  in  his  toilsome  pursuit, 
until  at  length  success  crowned  his  efforts.  After  he  had  been 
engaged  some  years  in  these  investigations,  and  had  already 
met  with  a  degree  of  success  which  would  have  satisfied  most 
persons,  in  the  year  1841  he  placed  specimens  of  his  manu- 
factured rubber  in  the  hands  of  one  of  the  writers  of  this 
report,  for  the  purpose  of  testing  its  properties  under  chemical 
agency,  in  comparison  with  the  native  caoutchouc.  This  writer 
has  known  him  personally,  and  been  acquainted  with  his  suc- 
cessive improvements  from  that  period  to  the  present  time. 
His  first  improvement,  which  constituted  the  basis  of  others, 
consisted  in  the  discovery  by  himself,  that  sulphur,  under  the 
influence  of  a  higher  temperature  than  usual,  imparted  the 
wished-for  properties  to  caoutchouc,  and  that  when  conjoined 
with  oxide  of  lead,  these  properties  were  still  further  improved. 
He  called  the  compound  Metallic  Rubber.  All  processes  for 
vulcanizing  caoutchouc  employed  in  England  and  on  the  con- 
tinent of  Europe  resulted  from  this  important  discovery  of 
Goodyear.  A  fuller  account  of  the  process  he  pursued,  was  pub- 
lished some  five  years  since  in  the  Encyclopaedia  of  Chemistry, 
to  which  reference  is  here  made.  Many  other  important  im- 
provements have  been  made  under  Goodyear's  direction,  both 
of  a  chemical  and  mechanical  nature,  some  of  which  will 
doubtless  be  brought  into  successful  employment,  as  soon  as 
he  conceives  them  to  be  sufficiently  perfected.  The  present 
advanced  state  of  the  manufacture  of  elastic  goods  leads  us 
to  look  onward  to  the  time,  when  the  manifold  applications 
of  caoutchouc,  as  a  substitute  for  leather,  with  or  without 
elasticity, — for  various  kinds  of  cloth,  whether  the  coarse  cloth 

of  a  tent  exposed  to  the  weather,  or  the  more  delicate  fabric 
»2 
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upon  which  an  engraving  is  printed, — its  application  to  pur- 
poses for  which  no  other  substance  can  as  well  be  employed, 
will  all  point  it  out  as  one  of  the  raluable  gifts  of  the  vegeta- 
ble  kingdom  to  mankind.  No  important  improvement  in  the 
method  of  vulcanizing,  or  rather  sulphurizing,  has  lately  taken 
place,  for  the  use  of  bisulphuret  of  carbon,  sulphuret  or  hypo- 
sulphite of  lead,  sulphuret  of  antimony,  4c,  are  not  improve- 
ments, but  rather  indifferent  variations  of  Goodyear's  processes. 

Bark's  process,  patented  in  England,  is  to  mix  by  grinding 
or  rolling,  15  pts.  golden  sulphuret  of  antimony  with  100  pts. 
India  rubber,  to  make  up  cloth,  4  c.  with  this  mixture,  and 
then  submit  it  in  a  boiler  under  pressure  to  the  temperature 
of  260°  to  280°.  It  is  at  least  more  costly  than  Goodyear's 
process,  and  its  superiority  is  doubtful. 

For  Hancock's  proposed  improvements  in  caoutchouc,  4c. 
see  Lond.  Journ.  96-104,  1849. 

Kamptulicon. — Lieut.  G.  Walton,  of  the  British  Navy,  has 
proposed  a  mixture  of  sawdust  and  caoutchouc,  under  the 
name  of  kamptulicon,  as  a  lining  for  the  interior  of  iron  war- 
vessels.  The  inventor  claims  that,  from  its  elasticity,  it  will 
immediately  collapse  when  penetrated  by  a  ball,  and  thus  pre- 
vent the  entrance  of  water.  It  also  deadens  concussion,  and 
by  its  buoyancy  will  keep  a  vessel  afloat  though  it  should  be 
riddled  with  shot,  and  moreover  will  prevent  loss  of  life  caused 
by  splinters. 

Guttapercha. — This  remarkable  product,  similar  in  its  origin 
and  composition  to  caoutchouc,  differs  wholly  from  it  in  its 
external  characters,  being  very  solid  and  unyielding  at  common 
temperatures,  having  something  of  the  character  of  horn,  but 
being  quite  plastic  at  212°,  at  which  temperature  it  can  be 
pressed  and  moulded  into  any  required  form,  from  the  simple 
form  of  a  tumbler  or  plate,  to  the  richest  carving  of  a  picture- 
frame  and  the  minute  lines  of  a  medal.  E.  N.  Kent  has  ob- 
served that  it  dissolves  in  the  oils  of  terpentine,  rosin,  tar, 
guttapercha  itself,  in  tereben  and  its  muriate,  but  that  neither 
by  precipitation  nor  by  evaporation  can  the  solvent  be  wholly 
removed  from  it  again.     When  dissolved  in  bisulphuret  of 
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carbon  or  chloroform,  it  may  be  precipitated  unaltered  by  al- 
cohol. Its  solution  in  16  pts.  of  the  solvent  is  with  difficulty 
rendered  clear  by  filtration.  See  also  VogeFs  experiments, 
in  Chem.  Gaz.  vi.  237. 

The  uses  of  guttapercha  are  evidently  extending  from  the 
beautiful  picture-frames,  and  other  articles  in  bold  relief,  to 
more  important  and  widely  extended  subjects.  Its  inordinate 
degree  of  toughness,  with  slight  elasticity,  imperviousness  to 
water,  slight  alterability  by  ordinary  chemical  agents,  and  the 
ease  with  which  it  may  be  moulded  by  heat  into  any  required 
form,  and  caused  to  adhere  to  itself  or  to  other  objects,  con- 
stitute an  assemblage  of  valuable  properties  which  gives  it  an 
almost  equal  position  with  the  most  useful  materials  which 
man  possesses.  A  comparison  of  caoutchouc  and  guttapercha 
exhibits  the  wonders  of  nature  in  an  eminent  degree.  Both 
derived  in  a  similar  manner  from  the  concrete  juices  of  trees 
growing  together  in  the  same  region,  both  having  the  same 
composition,  both  eminently  resisting  chemical  action  in  a 
similar  manner,  and  each  dissolving  or  softening  in  similar 
solvents;  yet  one  is  exceedingly  elastic,  and  extensible  in 
every  direction,  yielding  to  the  slightest  force  but  returning 
to  its  primary  form,  the  other  resists  extension  powerfully,  but 
possesses  a  slight  elasticity  at  right  angles  to  its  extended 
surface ;  one,  when  heated  only  to  its  softening  point,  becomes 
very  adhesive  and  gummy,  and  returns  very  slowly,  in  months 
or  years,  to  its  original  elastic  character,  the  other,  when 
gently  heated,  becomes  pliant  and  yielding  like  wax,  and  re- 
tains with  unyielding  obstinacy,  when  cold,  the  impressions  it 
received  while  warm.  We  have  already  witnessed  a  vast  num- 
ber of  applications  of  caoutchouc,  devised  by  the  ingenuity 
and  perseverance  of  Mackintosh,  Goodyear,  and  others ;  but 
we  have  yet  to  discover  the  manifold  applications  of  which  the 
properties  of  guttapercha  convince  us  this  material  is  sus- 
ceptible, and  we  may  be  assured  that  neither  of  them  will 
exhibit  their  full  sphere  of  utility  for  a  lengthened  period  of 
time.  Its  analogy  with  caoutchouc  will  doubtless  hasten  the 
development  of  its  usefulness,  but  the  same  analogy  will  also 
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j.  Adhesives. 

Tex: lie  j:i*i  she*;  fabrics*  and  solid  tissues*  are  either  orna- 
:..•::.:♦.«:  or  paired  bv  varnishes  and  cements.  These  hare 
vi:iicr  a  resinous  basis,  or  are  composed  of  £ums  or  zioe.  The 
-.Iv^nis  for  robins  are  alcohol*  or  :he  oils,  whether  £u»  es- 
-v:.:i-i!.  or  cuiivicumatic;  water  is  the  vehicle  for  conT»Tiz^ 
:\iin  and  glue.     Reoins  and  balsams  are  first  introduced. 

'.'  ftO'i  Bnl&JLm. — Po»»elt  Liebig's  Annalen*  1x:t.  ias 
..\v.:.I:»ed  a  copaiba  balsam,  from  South  America,  which  is 
,'iitc  distinct  ftvai  the  vr  dinar  v  kind.  It  has  the  same  odor. 
'»u:  is  lighter  colvrvd  *n.l  more  nuid.  Spec.  grav.  0.34.  Be* 
coii.vs  turbid  on  the  ^iditi^n  .»f  potassa  solution  or  n  aqua 
uiiiznonia,  but  sepai  a:vs  :u  time  without  having  become  soapy, 
hi  alcohol  it  is  partially  soluble,  forming  a  milky  liquid.  By 
■lis: illation  with  water,  it  yields  S2  per  cent,  of  wraeopitir'* 
■■//  ■  ClftHj,  the  residuum  behi£  a  resin,  part  of  which  is  soluble 
niid  the  rest  insoluble  iu  alcohol. 

RuHHy  or  Common  AW/*. — Louyet  .  Comptes  Rendus*  sct/i 
has  obtained,  by  the  destructive  distillation  of  the  resin  of  the 
jhius  marat im-j)  two  products,  -*ue  .»f  which  he  proposal  as  a 
substitute  for  v.»il  of  terpentine.  Oue  is  a  fat  oil,  and  the 
other  a  very  fluid  essential  oil.  The  latter,  by  rectification 
over  lime  to  separate  acetic  acid,  water,  JU\,  becomes  suitable 
for  purposes  both  of  illumination  and  painting.     EL  X.  Kent, 
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of  New  York,  whose  researches  upon  this  subject  have  been 
extensive,  proposes  an  economical  mode  of  bleaching  this  es- 
sence, which  he  has  patented. 

Dammar  a  Resin. — Dulk  (Pharm.  Gent.  Blatt,  1847),  who 
examined  this  resin,  found  that  it  fuses  at  165°  F.  and  leaves 
3.9  per  cent,  of  ash.  It  is  nearly  insoluble  in  alcohol,  potassa, 
and  ammonia,  but  is  taken  up  entirely  by  strong  sulphuric 
acid  and  the  fatty  oils.  Its  proximate  constituents  are  dam- 
maryl  C^H^  forming  13.5  per  cent.,  soluble  in  ether ;  alpha- 
resin  C^H^O^,  24.5  per  cent.,  soluble  in  dilute  alcohol  and  not 
separating  on  cooling ;  beta-resin,  10.5  per  cent.,  soluble  in 
hot  dilute  alcohol  and  depositing  on  cooling ;  gamma-resin, 
or  dammarylic  acid  C^H^Og,  44  per  cent.,  dissolved  by  ab- 
solute alcohol;  and  epsilon-resin  2  (C^HgJ+HO  =  7.5  per 
cent. 

Gold  Lacquer. — 3  oz.  seed-lac,  1  oz.  yellow  amber,  1  oz. 
gamboge,  40  gr.  red-wood,  18  gr.  saffron,  30  gr.  dragon's 
blood,  3  oz.  pounded  glass,  20  oz.  alcohol.  The  powdered 
substances  are  dissolved  in  the  alcohol  on  a  sand-bath.  The 
articles  should  receive  two  or  three  coatings,  and  be  dried  by 
a  gentle  warmth.  (Mannheim.  Gewerbvereinsbl.  1847, 14.)  A 
collection  of  recipes  for  gold  lacquer  will  be  found  in  the 
Polytech.  Centralblatt,  and  the  Polytech.  Notizblatt  for  1846. 

Copal  Varnish. — See  an  essay  on  the  different  kinds  of 
copal  and  their  behavior  to  solvents,  in  Lond.  Journ.  xxxvi. 
194. 

Brilliant  Lacquer  for  Leather. — Over  4  oz.  shellac  and 
£  oz.  lampblack  in  a  stoneware  vessel,  pour  ljfb  alcohol  (of 
80  per  cent.),  and  cover  it  with  a  moist  bladder.  After  stand- 
ing in  the  cold  24  hours,  during  which  it  is  often  shaken,  the 
bladder  is  punctured  by  a  needle,  the  jar  put  in  hot  water, 
frequently  shaken,  and  $  6z.  Venice  terpentine  added.  The 
lacquer  is  shaken  when  used.  (Polytech.  Notizbl.  1846,  48.) 
It  is  recommended  as  a  good  varnish  for  boots,  not  affect- 
ing the  leather;  but  repeated  applications  would  tend  to 
crack  the  leather,  from  the  want  of  sufficient  flexibility  in  the 
coating. 


AMETTIS.  [T. 

fw  Paper  mmd  Papier-mache\ — 3  ok. 

are  digested  on  a  sand-bath  in  12  ox.  al- 
r/ftoL  '1  jl.  dsfiSLi-resci  added,  previously  fused  in  an  earthen 
po*»  and  tie  whole  digested  until  dissolved.  This  lacquer  is 
brilliant,  and  rather  durable.  A  good  lacquer  for  colors  is  3 
.  z.  sandarae,  2  ox.  wirtie,  2  ox.  pounded  glass,  1J  ox.  Venice 
terpentine,  and  lib  alcohoL  After  solution,  the  varnish  is 
fitered  through  felt,  It  may  be  colored  red  by  anotto,  dra- 
:^§  bloody  or  red-wood,  yellow  by  gamboge  or  turmeric,  and 
^reen  by  buckthorn  berries.  (Polytech.  XotixbL) 

OH  Vamiik. — Lie  big 'b  method  of  preparing  a  good  Tarnish 
is  as  follows.  1ft  acetate  of  lead,  1ft  litharge,  and  5  pints 
water  are  digested  together  until  the  reddish  color  of  the 
litharge  has  become  white,  from  the  formation  of  \  acetate 
of  lead,  and  filtered.  20ft  linseed  oil,  containing  1ft  litharge, 
is  added  to  the  filtrate,  exposed  to  the  sun,  and  frequently 
shaken,  until  the  Tarnish  has  become  wine-yellow  and  dear, 
when  it  is  filtered  through  cotton.  It  dries  rapidly.  An 
analogous  method  for  poppy-seed  oil  prescribes  4  ox.  oil,  2  ox. 
litharge,  and  2  pints  water,  and  directs  that  the  liquid  should 
be  poured  otL,  8  ox.  of  the  oil  poured  on  the  white  basic  ace- 
tate remaining,  and  exposed  to  the  sun  until  it  has  become 
colorless. 

Varnish  far  Patent  Leather. — The  process  followed  in 
France  for  glazing  leather  is  to  work  into  the  skin,  with  ap- 
propriate tools,  three  or  four  successive  coatings  of  drying 
varnish  made  by  boiling  linseed  oil  with  white  lead  and  litharge, 
in  the  proportion  of  one  pound  of  each  of  the  latter  to  one 
gallon  of  the  former,  and  adding  a  portion  of  chalk  or  ochre. 
Each  coating  must  be  thoroughly  dried  before  the  application 
of  the  next,  Ivory-black  is  then  substituted  for  the  chalk  or 
ochre,  the  varnish  slightly  thinned  with  spirits  of  terpentine, 
and  five  additional  applications  made  in  the  same  manner  as 
before,  except  that  it  is  put  on  thin  and  without  being  worked 
in.  The  leather  is  rubbed  down  with  pummice-stone  powder 
and  then  varnished  and  placed  in  a  room  at  90°,  out  of  the 
way  of  dust. 
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The  last  varnish  is  prepared  by  boiling  Jib  of  asphalt  with 
10ft)  of  the  drying  oil  used  in  the  first  step  of  the  process, 
and  then  stirring  in  5ft  copal  varnish  and  10S>  terpentine. 
It  must  have  a  month's  age  before  it  is  fit  for  use. — Patent 
Journal 

Elastic  Varnish. — 2  pts.  rosin,  or  dammar-resin,  and  1  pt. 
caoutchouc  are  fused  together,  and  stirred  until  cold.  To  add 
to  the  elasticity,  linseed  oil  is  added.  Another  varnish  for 
leather  is  made  by  putting  pieces  of  caoutchouc  in  naphtha 
until  softened  into  a  jelly,  adding  it  to  an  equal  weight  of  heated 
linseed  oil,  and  stirred  for  some  time  together,  while  over  the 
fire. 

Cement  for  Luting  Joints  of  Steam  Apparatus. — Serbat 
prepared  a  mastic  instead  of  the  red-lead  cement  used  for 
this  purpose,  by  thoroughly  incorporating  sulphate  of  lead, 
black  oxide  of  manganese,  and  linseed  oil.  See  Lond.  Journ. 
1849,61.    ' 

For  the  preparation  of  a  lubricating  grease  from  rosin  oil, 
see  the  Report  on  Serbat's  process,  in  Lond.  Journ.  1849, 58. 
The  quantity  made  by  Serbat  in  1847  was  805,000ft,  which 
may  give  some  idea  of  its  valud. 

Cement  [glue). — Herberger  recommends  the  following  as 
an  excellent  cement  to  join  metal  with  glass  or  porcelain.  To 
2  oz.  glue,  dissolved  in  water  and  boiled  down  to  a  thick  solu- 
tion, are  added  1  oz.  oil  varnish,  or  f  oz.  Venice  terpentine, 
and  the  whole  heated  to  ebullition  to  incorporate  them  tho- 
roughly. The  articles  cemented  should  remain  48-60  hours 
before  use. 

A  good  cement  for  glass,  porcelain,  and  pottery,  which  is 
not  to  be  exposed  to  water,  is  to  mix  equal  parts  dry  quick- 
lime and  gum  arabic,  in  fine  powder,  and  to  moisten  the  whole 
with  water  or  white  of  egg,  to  make  a  thick  paste.  [Eisner.) 
Quicklime  and  white  of  egg  alone  make  an  excellent  cement 
of  this  kind ;  but  the  diamond  cement,  a  dilute  alcoholic  solu- 
tion of  fish  glue  and  resin,  is  far  superior,  although  more 
oostly,  and  will  withstand  a  considerable  exposure  to  moisture. 

Emery  and  sand-paper,  being  made  with  glue,  which  is  liable 
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VI.  OLEICS. 

Although  some  fatty  bodies  are  very  different  from  others 
in  their  chemical  nature,  and  all  of  them  differ  from  the 
essential  oils,  yet  being  often  used  in  the  same  branch  of 
manufacture  indiscriminately,  they  may  be  embraced  together 
as  a  class. 

1.  Oils  and  Fats. 

By  far  the  larger  proportion  of  oils  and  fats  agree  in  being 
composed  of  a  fat  acid  united  to  a  base  called  glycerin.  The 
three  principal  acids  are  stearic,  margaric  and  oleic ;  when 
stearate  or  margarate  of  glycerin  predominate  (the  compound 
being  called  stearin  or  margarin),  the  fat  is  more  solid,  as 
tallow,  suet,  &c. ;  when  oleate  of  glycerin  (called  also  olein) 
is  in  sufficient  quantity,  the  fat  is  fluid  or  oily,  as  olive  oil. 
The  chemical  connection  between  margaric  acid,  which  is  a  solid 
crystalline  fat,  and  vinegar  or  acetic  acid,  and  the  connection 
between  acetic  acid  and  common  alcohol,  are  pointed  out  in  an 
essay  by  one  of  us,  published  in  the  Journ.  Fr.  Inst.  1848. 
Now  since  formic,  acetic,  and  valeric  acids  can  be  shown  to 
be  derived  from  wood-spirit,  common  alcohol,  and  fousel-oil, 
which  are  their  respective  alcohols,  we  may  infer  that  the 
higher  fat  acids  have  also  their  alcohols.  The  investigations  of 
Brodie  in  wax  seem  to  point  out  such  alcohols  and  their  acids. 
The  general  formula  for  this  fat  acid  series,  the  most  ex- 
tended series  yet  developed  in  organic  chemistry,  is  CnHn04, 
n  being  an  even  number  (see  below).  No  well-defined  con- 
nection has  yet  been  established  between  other  fat  acids  not 
belonging  to  this  group. 

Cocoanut  Oil. — According  to  Georgey  (Ann.  der  Chem. 

and  Pharm.  lxvi.)  the  butter  of  cocoa  contains  the  following 

acids : 
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manner  as  follows.  Transfer  the  green  chrome  liquor,  after 
the  separation  of  the  fat,  to  a  tub,  dilute  it  with  water,  and 
then  add  thick  milk  of  lime  until  the  sulphuric  acid  is  nearly 
saturated ;  leave  to  repose,  decant  the  liquor  from  the  sulphate 
of  lime,  and  carefully  add  to  it  another  portion  of  cream  of 
lime  until  the  precipitation  of  all  the  green  oxide,  and  the 
supernatant  liquor  is  clear  and  colorless.  Drain  off  this 
liquor,  add  fresh  water,  and,  after  settling,  again  decant. 
Repeat  this  washing,  then  transfer  the  precipitate  to  a  red-hot 
iron  slab,  and  keep  it  constantly  stirred  until  it  changes  to  a 
yellow  powder.  The  chromate  of  lime,  thus  formed,  if  de- 
composed by  sulphuric  acid  in  slight  excess,  yields  chromic 
acid  as  well  suited  for  bleaching  purposes  as  that  from  bi- 
chromate of  potassa. 

Oil-filter. — A  good  filter  is  said  to  be  made  of  fine  sand, 
charcoal,  and  gypsum;  the  sand  to  retain  substances  sus- 
pended in  it,  charcoal  to  decolorize  it,  and  plaster  to  remove 
water.  (Journ.  de  Chim.  Med.  1846.) 

Raw  Linseed  OH  Decolorized. — A  solution  of  2ft)  copperas 
in  2£&>  water  is  poured  into  a  flask  containing  2S>  linseed  oil, 
and  exposed  to  the  sun  for  several  weeks,  during  which  it  is 
frequently  shaken.  The  oil  is  said  to  be  rendered  limpid  and 
colorless,  and  may  be  drawn  off  by  a  siphon  or  stoppered 
funnel. 

Imbricating  Oil. — Many  substitutes  have  been  proposed  for 
the  more  costly  oil  for  lubricating  machinery,  but  hitherto 
with  only  partial  success.  Munkittrick's  patent  (Lond.  Journ. 
xxxvi.  98)  consists  mainly  in  the  addition  of  caoutchouc  to 
common  grease,  the  former  being  softened  by  spirit  of  terpen- 
tine ;  but  he  also  uses  other  ingredients.  For  example :  10 
gaUs.  water  being  heated,  IS)  glue  and  10ft  carbonate  of  soda 
are  stirred  in,  10  galls,  oil  or  grease  are  iiext  added,  whereby 
a  quasi  soap  is  formed,  and  lastly,  4ft  caoutchouc,  softened  by 
terpentine,  are  incorporated. 

Boudet  (Journ.  de  Pharm.,  and  Lond.  Pharm.  Journ.  1850), 
gives  the  following  as  the  process  by  which  the  French  Hard, 
or  lubricating  fluid,  is  made.     Add  1  pt.  finely  minced  caout- 
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'-.■r*:.;^  :c— ^r*i^-r*:.  -^ii  L*e&  i>i  d>g  lie  machines,  but 

--*.    *v     iuf^^/^yn**^    :vrt»» — Heydenreich    proposes 

_  ..        ."-..L^i-ft.  V*l*Sj  -^i^;  *&  diKingui&h  these  oik  from 

-    .  .  -...-.-r  '.t  •.:.-r«r  >ior  '•Ltn  warmed,  iheir  color  by  contact 

--.-..    ...    f  -..:r.--..  i^i  -i^ir  specific  gravities.     By  the  first 

.  .  .-:•.■?•  -.Le  -«  .s  Le^i^l  in  a  porcelain  capsule  over  a  spirit- 

-:;.;.-.  *<*;.*:L  '.:**  r^c'iliw  volatile  odor  of  fish,  linseed,  and  other 

.    •  :/. iv  i*  ietecie-I,  especially  if  compared  in  the  same  way 

*.*.;.  ::.*  -jnaiujterateJ  oils.     For  the  acid  test,  10-15  drops 

::.e  '-1I  are  dropped  upon  a  piece  of  glass,  underlaid  by 

*  .  \".  y*i*T+  ax-i  a  -irop  of  oil  of  vitriol  is  brought  in  contact 

v.:;.   ::   by  a  glass  rod.     If  it  be  rape-oil,   a  greenish-blue 

..:-.'*  :»  formed  around  and  at  a  short  distance  from  the  drop, 

vL..e  light  vellowish-brown  striae  form  towards  the  centre. 

'L'lk  saine  takes  place  with  oil  of  black  mustard,  but  25-30 

-r.-ps  of  the  oil  are  required.     With  whale  oil,  the  color  is 

.*vii:%h,  after  12-15  minutes  violet  on  the  edge,  and  in  2 

:. .  -.rs  violet  throughout.     Olive  oil  gives  a  pale-yellow  passing 

.:.:-.  greenish-yellow.     Linseed  oil  is  at  first  dark  reddish- 

\ r.wn  and  then  black. 

1.  Chandlery. — The  more  solid  fat,  stearin,  is  separated 
U',ui  the  more  fluid  olein  by  pressure,  to  make  stearin-candles, 
■■:,  the  fats  being  decomposed,  the  more  solid  stearic  acid  is 
-.parated  from  buttery  or  fluid  acids,  to  make  stearic  acid 
lights.  Under  this  head  we  may  embrace  spermaceti  and 
wax.  There  is  but  little  novelty  offered  on  any  of  these 
points. 

Steariny  Src. — To  separate  the  solid  from  the  more  fluid  fat 
in  palm  oil,  lard,  &c,  the  fats  are  granulated  and  pressed  cold 
in  bags  by  a  powerful  hydraulic  press,  the  olein  which  flows 
out  being  used  for  soap.  The  contents  of  the  bags  being 
again  granulated,  and  pressed  between  warm  plates  of  iron, 
the  balance  of  the  olein  with  some  margarin  and  stearin  is 
removed.     To  remove  color  from  the  stearin  thus  obtained,  it 
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is  fused  with  a  very  little  nitric  acid.  To  remove  still  further 
all  the  olein,  Morfit  proposed  mixing  it  with  a  little  oil  of  ter- 
pentine, and  then  pressing. 

See  Morfit's  "  Chemistry  Applied  to  the  Manufacture  of 
Soap  and  Candles."  According  to  Heintz  (Ber.  d.  Berl. 
Acad.)  stearin  from  mutton-suet  becomes  transparent  at 
124-126°,  but  does  not  fuse  before  144°. 

Candles  of  Fats  and  Rosin. — A  process  is  described  in  the 
Rep.  Pat.  Inv.  Oct.  1850,  for  mixing  some  20-30  per  cent, 
of  rosin  with  fatty  bodies  in  the  melted  state,  by  adding  sul- 
phuric acid  gradually,  heating  it  from  12  to  18  hours  so  as  to 
evolve  sulphurous  acid,  and  then  submitting  the  dark-brown 
crystalline  solid  to  distillation  by  heated  steam.  The  solid 
and  oily  portions  are  then  separated  by  pressure. 

Wax,  Test  of  Purity. — To  test  for  the  presence  of  stearic 
acid,  Geith  pours  over  2  drachms  wax  1  oz.  lime-water  diluted 
with  1  oz.  water.  If  the  acid  be  present,  the  liquid  loses  its 
alkalinity  and  remains  clear.  Buchner  proposes  fusibility 
and  specific  gravity,  as  an  approximate  test  of  the  presence 
of  stearic  acid  or  tallow.  Tallow  fuses  at  108°,  yellow  wax 
at  142°.  (Buchner's  Rep.  xliv.) 

Waxes. — Our  knowledge  of  the  composition  and  alliances 
of  the  waxes  has  been  much  enlarged  by  Brodie's  investiga- 
tions of  common  beeswax  and  Chinese  wax.  He  found  com- 
mon wax  to  consist  of  cerotic  acid  (formerly  cerin\  soluble  in 
hot  alcohol,  of  the  composition  C^H^O^,  therefore  of  the  fat 
acid  series  CnHn04 ;  and  of  palmitate  of  meliss-ether  (for- 
merly myricin).  By  saponifying  myricin  he  obtained  palmitic 
acid  and  melissin,  which  last  has  the  formula  CwH8909 
(=CnHn+sOs),  or  that  of  an  alcohol.  By  the  action  of  lime 
and  potassa  on  melissin  he  obtained  the  corresponding  acid, 
melissic  acid  C^H^O^  Upon  examining  Chinese  wax,  he 
found  it  to  consist  chiefly  of  cerotate  of  cerote-ether, 
ssC^Hj/^CjJKjjOj,  for  by  saponification  he  obtained  cerotic 
acid  C^H^O^  and  cerotin  (the  alcohol)  C^H^Og  (CnHn+aO,). 
(Phil.  Mag.  Sept.  1848,  Amer.  Journ.  (2)  vii.  427.) 
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Scap-loiling  ooilsscs  in  bonhnr  *  5k  "rat  &3k*E  said  iriser, 
-»her«rCT  the  fat  acid  unites wiii  ore  aZcaZ  *r  fnrm  1  soap,  and 
gljcerin  is  set  free.  The  sufi  sissis  isuxalhr  contain  the 
z'.jcerin.  *uc  it  is  removed  frn  nte  isart  snaps,  aa*d  remains 
in  the  saline  solution.  Samps  maia  Taralle  quantities  of 
water,  even  to  3*)  per  tens,  anti  acre,  wnen  they  appear  to 
be  Iry.  Rosin  is  usaaZy  ad-ied  *.?  sake  tike  common  yellow 
soaps,  but  it  can  hardly  b*  caZ^i  aa.  adulteration,  as  it  pos- 
sesses some  detergent  properaea. 

Irish  M<x*  *md  Sat  im  Se+p.—lsmL  Journ.  1849,  37.) 
To  a  strong  solution  of  Irish  boss  iUb  to  6  galls,  water), 
made  bj  a  short  eUJKtaon  and  maceration  for  several  hours, 
and  run  through  sere*,  a  quantity  of  common  salt  is  added. 
lib  to  each  4  galls-,  and  stirred  until  dissolved-  One  ten  erf 
this  mixture  is  combined  with  5  tons  of  soap.  The  utDhr  «f 
this  compound  is  not  dear. 

OtTy  Acid*. — When  wool  b  cleaned  by  alkali  in  water,  a 
portion  of  fat  is  removed,  and  in  order  to  get  the  oDy  aods 
again  from  the  water,  Shearman  treats  the  water  with  sul- 
phuric or  muriatic  acid,  heats  the  fat  acid,  separated  from  the 
liquid,  to  212°  in  a  leaden  vessel,  saturates  the  free  add  whh 
chalk,  adds  hot  water,  stirs,  and  lets  it  settle  for  several  days, 
when  the  fat  can  be  drawn  off  clear.  It  may  be  reconvened 
into  soap  by  alkali. 

Perfumery  is  allied  to  soap-boiling,  which  in  fact  forms 
part  of  this  art,  since  one  of  its  most  extended  applications 
is  to  perfume  soap.  The  perfumes  are  essential  oils,  some- 
times solid;  usually  derived  from  the  distillation  of  odorous 
plants  or  parts  of  plants.  Many  of  them  are  ample  com* 
pounds  of  carbon  and  hydrogen ;  others  contain  also  oxygen, 
and  a  few  sulphur.  It  is  probable  that  we  shall  be  enabled  to 
make  some  of  them  artificially  on  a  large  scale ;  for  through 
the  interesting  experiments  of  Wohler  and  Liebig,  it  was  shown 
how  oil  of  bitter  almonds  was  formed;   through  those  of 
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Procter  and  Cahours,  that  oil  of  winter-green  could  be  made 
artificially,  and  below  is  an  account  of  Deville's  having  pro- 
cured oil  of  lemons  from  spirit  of  terpentine. 

Essential  Oils. — Van  Hess  has  given  the  following  table 
of  the  yield  of  essential  oils,  with  their  specific  gravities. 
The  oils  heavier  than  water  were  distilled  by  surrounding  the 
still  with  high-pressure  steam ;  those  lighter  than  water  by 
blowing  steam  through  the  vegetable  matters. 

Sp.  gray 

Oleum  anisi 20ft> yielded  5J  ox. 

OL  anisi  steUati..  20tt> " 

01.  calam.  arom..  Old  oil " 

"  651b  calamus,  of  a  previous  year....  " 

"  85ft>  new  calamus " 

01.  carui 12£ft>  of  last  year's  seeds " 

"  251b  fresh  seeds  from  the  Eifel " 

"  J  cwt  Saxony  seeds " 

OL  caryophylL...  10ft)  Amboina cloves, at 6 distillations  " 

'*  8ft>  Bourbon  cloves " 

««  251b  Dutch  cloves,  at  8  distillations..  " 

"  (cwt.  clove-stems " 

01.  cass.  cinnam..  I  cwt.  bruised  cinnamon. " 

01.  cass.  flor 12Jft> " 

OL  foenic 101b " 

01.  junip.  bacc...  44ft)  dried  ripe  berries " 

"  961b  fresh    •«         "     " 

"  63ft)  unripe  "     " 

OL  lavenduL J  cwt.  dried  flowers " 

Artificial  OH  of  Lemon. — Deville  (Comptes  Rendus,  1849) 
has  shown  that  the  camphor  produced  by  the  action  of  chloro- 
hydric  acid  upon  oil  of  terpentine,  when  treated  with  potas- 
sium, yields  an  essential  oil  identical  in  odor,  boiling  point, 
density,  and  composition,  with  oil  of  lemon. 

Oil  of  Rue. — Wagner  (Journ.  fur  Prac.  Ghem.  xlvi.)  has 
proven  by  experiments  that  the  oil  of  rue  (ruta  graveolens)  is 
evolved  from  cod-liver  oil  when  the  latter  is  acted  upon  by 
sulphuric  acid,  and  the  resulting  purplish  mass  saturated  with 
alkali  or  alkaline  earth.  Wagner  does  not  consider  it  a  pro- 
duct of  decomposition,  but  adopts  the  theory  of  Gerhardt  in 
considering  it  the  aldehyde  of  capric  acid  C^H^O,,  and  exist- 
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o*.     0.977 

8 

"  ...  0.976 

0.984 

12 

"  ...  0.956 

10 

"  ...  0.950 

8 

"  ...  0.923 

17 

"  ...  0.913 

6 

"  ...  0.926 

81 

"  ...  1.040 

21 

"  ...  1.035 

74 

"  ...  1.033 

16 

"  ...  1.049 

2f 

"  ...  1.035 

8* 

"  ...  1023 

5 

"  ...  0.968 

2* 

"  ...  0.870 

H 

"  ...  0.862 

8 

"  ...  0.864 

2 

"  ...  0.892 
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...  -r    .1     .-iprJLjI-r     T^H^V.    LI:I  tIAI  tl-£  Compound. 

>  .    ■  .-    ilL:.;L   .:    *   lie*.  ^   l^..:z-;o»e'i.  uni  aldehvde 

.  ?.«--.  --■,    -  j.";a--:-  **<. — 7.  "^;'i1*t  La*  r-T  recent  examina- 

. :. :  1. •:'".:  j  =  A-i^L-r!!.  ir-^1  .-inrnnei  tie  supposition  that 
.  ...-  .:  u:yr^  i?&  :;•  tr;*  ireseLC*  vf  carbolic  acid.  He 
c--!.  :.  ^;  ::.i:  ::  :-.l:*:i*  ?41:-1l  ani  :»e^x:»ic  acid.  Carbolic 
■-•    :  :-  .  .  *  ilri*:-!  aai-.-i^  tie  tr.'I:icts  :f  ??a>tar. 

.  i ■/■■*  "•-  rmi-jti  'jf  Ar.ar  .r  £<**. — GtiL>>*rt  Joura.  de Pharm. 
,*■*..-  .  'iZ\>:T  slowing  tie  tmreliableness  c-f  the  physical  cha- 
:  .  ::*::*.  'ii  *i  test  of  t-uritv,  because  of  lie  readiness  with 
»:..;!.  tie;.*  may  oe  ::n; rated,  proposes  three  tests  for  dis- 
t.-'./^i-Liii^  the  true  attar.  The  usual  adulterants  are  oils  of 
r  ,t* .■»'■.-■.  I  ii»d  zeratLizL.     Thev  maT  be  detected  as  follows  : 

//.y  Iodine. — The  suspected  attar  is  placed  in  watch-glasses. 
v-itr  a  hell,  along  with  a  capsule  containing  iodine.  The 
va;  ;rs  :f  inline,  after  some  hours,  condense,  and  form  a  brown 
jr<.-:!a  upon  the  oil,  if  adulterated,  but  do  not  change  its 

. , -r.  if  pure.  On  exposure  to  air,  the  iodine  volatilizes,  but 
•.:.-.-  color,  in  either  case,  remains  unaltered. 

By  Xitrou*  AcH. — Thi3  serves  only  to  detect  the  oil  of 
z^raiiium,  to  which  it  imparts  an  apple-green  color;  as  it 
:.L203  the  attar  and  oil  of  rosewood  alike  dark-vellow. 

By  Sulphuric  Acid. — This  reagent  turns  all  three  of  the 
■  »:!.■>  brown,  but  the  attar  retains  the  purity  of  its  odor,  while 
tiat  of  the  oil  of  rosewood  is  rendered  more  perceptible;  the 
cranium  oil,  at  the  same  time,  acquiring  a  strong  and  un- 
I  I'.-asant  smell. 

Sandal  Wood. — According  to  Meier,  there  are  six  different 
-ubatances  in  sandal-wood.  (Ch.  Gaz.  riL  and  Archiv.  der 
Pharm.  lv.  and  lvi.) 

1.  Santaiic  acid,  extracted  by  alcohol,  in  microscopic  prisms 
of  a  beautiful  red  tint,  soluble  in  alcohol  and  insoluble  in 
water,  and  forming  deep-violet  salts  with  the  alkalies. 

2.  Santaiic  oxide,  also  extracted  by  alcohol ;  a  brownish 
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mass,  soluble  in  alcohol  of  .863,  but  insoluble  in  water  and  cold 
ether. 

3.  Santalide,  extracted  by  water ;  a  dark-red  mass,  soluble 
in  ether  and  alcohol  of  .863,  but,  when  pure,  insoluble  in 
water. 

4.  Santaloide,  extracted  by  water  ;  a  yellowish  amorphous 
mass,  soluble  in  cold  water  and  alcohol  of  .863,  but  insoluble 
in  ether. 

5.  Santaloidide,  extracted  by  water ;  a  dark-brown  resinous 
mass,  insoluble  in  water  and  ether,  and  only  slightly  so  in  cold 
alcohol. 

6.  Santalidide,  extracted  by  water ;  an  amorphous  brown 
mass,  soluble  in  water,  sparingly  so  in  boiling  alcohol  of  .912, 
and  insoluble  in  ether  and  cold  absolute  alcohol. 


3.  Illumination. 

The  fatty  bodies  and  resins  of  the  preceding  and  present 
classes,  together  with  bituminous  coals,  are  the  sources  of  ar- ' 
tificial  light.  The  fats  are  generally  used  as  oils,  spermaceti 
oil,  whale  oil,  to  be  burned  in  lamps ;  or  the  more  fluid  por- 
tions of  fat,  as  lard  oil,  are  removed  by  pressure,  and  the  hard 
stearin  remaining  is  formed  into  candles ;  or  a  stearic  fat  is 
decomposed  by  alkali  and  acid,  so  that  stearic  acid  is  obtained 
to  be  made  into  candles.  Spermaceti  and  wax  are  also  burned 
in  the  form  of  candles.  Their  preparation  falls  under  a  pre- 
ceding division,  while  under  the  present  we  might  consider  their 
comparative  merits  as  sources  of  light ;  as  there  is,  however, 
little  of  novelty  to  offer  in  this  respect,  we  confine  ourselves 
to  improvements  in  the  gas  manufacture,  and  to  what  are 
termed  burning-fluids. 

1.  Illuminating  gas  is  obtained  by  throwing  bituminous 
coal,  grease,  or  rosin,  upon  a  red-hot  surface,  whereby  it  is 
resolved  into  new  compounds  by  an  internal  combustion ;  into 
permanent  gases ;  vapors,  which  condense  into  aqueous  solu- 
tions and  tar;  and  coke,  which  remains.  The  coke  is  used  as 
fuel;  the  tar  is  either  distilled  to  obtain  ethereal  oils  and 
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J^tra,  lit.  ImL  (%)  xx.  Tit,  919. 
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Purification  of  Gas. — All  the  sulphuretted  hydrogen  may 
be  removed  from  coal-gas  *by  the  washers  and  lime  purifier, 
but  a  perfect  decomposition  may  also  be  effected  (according 
to  Croll,  Lond.  Journ.  1849)  by  passing  the  gas  through  a 
solution  of  sulphurous  acid,  whereby  water  is  formed  and  sul- 
phur deposited.  The  excess  of  sulphurous  acid  is  removed 
by  washers  and  the  dry  lime  purifier. 

Lanning's  process  (Gh.  Gaz.  viii.),  which  has  been  success- 
fully carried  out  at  the  Chartered  Company's  works,  is  said 
to  remove  from  illuminating  gas  every  trace  of  ammoniacal 
and  sulphuretted  impurity.  The  principal  agent  employed  is 
the  carbonic  acid  of  the  gas,  assisted  by  a  mixture  of  oxide 
of  iron  and  chloride  of  calcium.  The  latter  is  made  by  pre- 
cipitating solution  of  chloride  of  iron  with  lime  or  chalk,  and 
adding  sawdust  to  the  mass  to  render  it  permeable.  The  pre- 
cipitated iron  becomes  peroxidized  by  the  atmosphere  during 
the  progress  of  preparation.  In  its  transit  through  this  mix- 
ture, the  gas  loses  its  impurities  in  the  following  manner. 
The  chloride  of  calcium  contained  in  it  acts  by  its  hygroscopic 
property,  as  an  absorbent  or  solvent,  and  thus  promotes  the 
contact  of  the  foul  matters  with  the  disinfecting  material. 
The  peroxide  of  iron  takes  the  sulphur  of  the  hydrosulphuret 
of  ammonia  and  becomes  sesquisulphuret,  at  the  same  time 
surrendering  its  oxygen  to  the  eliminated  hydrogen  to  form 
water.  The  ammonia  set  free  immediately  unites  with  the 
carbonic  acid  as  carbonate,  and  this  latter  salt  exchanges  bases 
with  the  muriate  of  lime  as  fast  as  it  is  produced.  A  portion 
of  it,  however,  forms  sulphate  with  the  spontaneously  gene- 
rated sulphuric  acid. 

The  mixture  may  be  repeatedly  regenerated  by  exposure  to 
air,  and  thus  made  serviceable  for  new  operations.  When  it 
becomes  surcharged  with  ammoniacal  salt,  the  latter  must  be 
removed  by  washing  with  water.  In  the  original  mixture,  the 
lime-salt  was  a  chloride,  whereas  after  usage  it  becomes  sul- 
phate ;  thus,  the  sesquisulphuret  of  iron  in  contact  with  air 
changes  into  sulphate  by  the  absorption  of  oxygen,  and  this 
sulphate,  reacting  upon  the  carbonate  of  lime  thrown  down 
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from  the  mtgriate  by  the  carbonate  of  ammonia,  becomes  sab- 
carbonate,  and  ultimately  sesqui  or  peroxide  of  iron. 

According  to  the  inventor,  the  sulphuret  of  carbon  is  also 
removed  daring  the  operation,  and  the  illuminating  power  of 
the  gas  thus  augmented  about  8  per  cent.,  with  but  slight 
expense  for  material  and  a  great  economy  as  to  wear  and 
tear  of  apparatus. 

Gas-lime. — Graham's  examination  of  gas-lime  exposed  to 
the  air  for  a  few  hours  after  use,  was  composed  of — 

Hyposulphite  of  lime 12.30 

Sulphite             "       14.57 

Sulphate            "       2.80 

Carbonate          "       14.48 

Caustic  lime 17.72 

Free  sulphur 5.14 

Sand 0.71 

Water 32.28 

100.00 

In  this  state  it  is  well  adapted  to  the  preparation  of  hypo- 
sulphite of  soda,  for  which  purpose  it  is  extracted  with  water, 
the  solution  decomposed  by  carbonate  of  soda,  and  evaporated 
to  crystallization.  The  hyposulphite  of  soda  thus  obtained 
may  be  used  for  the  daguerreotype,  and  might  possibly  be 
used  instead  of  common  salt  to  extract  silver  from  its  ores. 
By  proper  calcination,  gas-lime  may  be  converted  into  a  mix- 
ture of  nearly  equal  parts  of  sulphate  and  carbonate  of  lime, 
in  which  state  it  may  be  employed  in  agriculture  and  other 
arts.  (Rep.  Pat.  Inv.  1845.)  Eisner  draws  attention  to  its 
value  for  removing  hair  from  hides. 

Naphthalizing  Gas. — Among  the  many  patents  for  naph- 
thalizing  gas,  is  one  in  Lond.  Journ.  xxxvii.  Aug.,  in  which 
the  heat  of  the  burning  jet  is  communicated  by  metal  to  a 
vessel  containing  a  hydrocarbon.  The  gas,  in  passing  through 
this  vessel,  takes  with  it  a  portion  of  the  hydrocarbon,  passes 
into  a  sphere  over  the  jet,  where  it  is  heated,  and  then  passes 
out  at  the  jet.    It  is  supposed  to  yield  a  whiter  light.     There 
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are  other  inventions  for  the  same  purpose,  and  doubtless  some 
will  be  made  of  great  practical  value ;  but  it  would  be  much 
more  desirable  that  gas,  capable  of  yielding  the  fullest  in- 
tensity of  light,  should  be  made  at  the  gas-works.  The  con- 
sumer should  be  saved  the  trouble  of  making  his  own  light. 
Whether  there  be  any  advantage  in  heating  gas  previous 
to  its  combustion  in  the  naphthalizing  process  or  not,  we 
offer  a  suggestion  by  way  of  improvement.  The  vessel  to 
be  heated  over  the  jet  might  be  concave  underneath,  provided 
with  a  tube  passing  off  from  the  highest  point  of  the  concavity 
into  the  open  air,  or  chimney,  so  that  it  would  carry  off  the 
products  of  combustion.  The  heated  vessel  might  be  a  double 
cylinder  or  a  cylindrically  wound  spiral  tube. 

Hydrogen  for  Illumination. — Various  processes  have  been 
devised  or  adopted  for  obtaining  light  by  means  of  hydrogen : 
and  this  gas  is  obtained  for  the  purpose  by  one  of  three 
methods,  in  each  of  which  cases  water  is  decomposed,  by 
incandescent  iron  or  coal,  or  magnetic  force.  1.  Vertical  iron 
pipes  are  filled  with  scrap-iron,  and  heated  externally  to  a 
high  temperature ;  steam  is  introduced,  forming  oxide  of  iron 
and  liberating  hydrogen,  which  passes  into  a  gas-holder.  In 
order  to  reduce  the  oxide  of  iron  to  the  metallic  state,  to  be 
again  subjected  to  the  action  of  steam,  carbonic  oxide  gas  is 
passed  through  the  heated  pipes,  and  becomes  carbonic  acid, 
which  escapes.  The  carbonic  oxide  is  obtained  by  passing 
the  waste  gases  of  the  fire  through  a  fire  or  ignited  carbon. 
Instead  of  carbonic  oxide,  carburetted  hydrogens  may  be  em- 
ployed, such  as  tar,  &c. 

2.  Another  method  for  obtaining  hydrogen,  mixed  with 
carbonic  oxide  and  other  gases,  is  to  pass  steam  through  or- 
dinary gag-retorts  charged  with  carbonaceous  matters,  brought 
to  a  state  of  high  ignition,  whereby  these  gases  are  generated 
together  with  carbonic  acid.  A  purifier  serves  to  remove  the 
carbonic  acid  from  the  combustible  gases. 

3.  By  means  of  a  magnetic  battery,  hydrogen  and  oxygen 

are  separately  liberated  from  decomposed  water. 

In  order  to  utilize  the  hydrogen,  &c,  obtained  by  any  of 
P 
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t*  -i  -itfues  5r*BL  ft  jei  max  be  directed 
?pws.  &  Tii  ;i  2&e  ^Qft£3timi  wotl  wiaae  incandescence  frill 
zs**±3M*t  tit  iks^e*  ilhiiiuidaziig  dStct-  Another  method  is 
t*  "^ ; 'rt^  v.:  t^>  ii«:  IjtlriigtsDL,  L  i.  2*  pas  it  through  a  liquid 
.?  ;  «tr  i.  >.Iad  iTdr&carfrta  sack  as  naphtha  or  naphthalin), 
.k  :-v  "v.t  li  wiiii  ihe  Tapor  a£  ft  hydrocarbon,  in  all  which 
.-nee?  :i^  r"'«Ti/:r.iL.rTT.g  property  depends  on  the  same  causes  as 
n  &11  .'rdii^arT  ca&e*  of  cxjo&iJaeckm  for  light,  viz.  the  inflamma- 
ujs*  :f  liTorogen  and  the  precipitation  and  momentary  in- 
:*nie*©ei»v#  vf  carbon  in  the  flame. 

2.  BurHij^-jlwidiL — These  are  generally  solutions  of  cam- 
phiiti  pori&ed  spirit  of  terpentine)  in  alcohol,  and  are  burned 
m  lamps  constructed  for  the  purpose.  Their  danger  has 
been  pointed  out  from  year  to  year  by  one  of  the  writers,  in 
puhac  lecture*  delivered  in  the  Franklin  Institute,  in  Phila- 
delphia ;  yet  sach  is  the  neatness  of  these  illuminating  liquids, 
t&slt  convenience  and  brilliancy,  that  they  continue  to  be 
u&ed  moil  a  &erious  accident  awakens  the  public  to  a  sense  of 
their  danger.  Bax  the  disaster  serves  only  to  deter  those  from 
their  use  who  were  UK>re  immediately  affected  by  it.  There 
is  no  doubt  that  burning-fluids  may  be  safely  used  by  those 
who  understand  the  conditions  of  their  explo&iveness,  or  who 
exercise  care  in  their  use ;  but  since  their  tendency  to  explo- 
sion cannot  be  prevented,  and  since  knowledge  and  care  will 
not  generally  attend  their  use  by  the  public,  they  should  be 
abandoned. 

Let  us  not  however  abandon  the  idea  of  finding  a  liquid 
which  shall  possess  the  requisite  qualities  of  cleanliness,  cheap- 
ness illumination,  and  freedom  from  danger.  Sperm-oil  pos- 
sesses the  last  two  qualities ;  burning  fluids  the  first  three ; 
lard-oil  is  cheap  and  free  from  danger,  but  is  not  cleanly,  is 
too  liable  to  congeal  in  winter,  and  is  apt  to  clog  the  wick. 
Naphtha  is  very  little,  if  at  all,  liable  to  explosion,  but  it 
contains  an  excess  of  carbon,  and  it  is  too  apt  to  smoke  when 
Horned  in  an  ordinary  lamp.  Since  sperm-oil  has  a  high 
illuminating  power  and  is  free  from  danger,  we  may  yet  hope 
to  discover  a  liquid  which  shall  possess  these  properties  to- 
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gether  with  cleanliness  and  cheapness  combined.  May  not 
such  a  liquid  be  found  among  the  products  from  the  distillation 
of  coal,  to  be  used  either  by  itself  or  in  conjunction  with 
other  substances  ? 

3.  Apparatus  for  Illumination. — We  have  nothing  novel  to 
present  in  relation  to  lamps  and  jets,  except  a  remark  upon 
reflectors. 

Reflectors  are  found  to  increase  the  ordinary  effect  of  a 
light  in  proportion  to  the  perfection  of  their  reflecting  surface 
and  their  approach  to  a  parabolic  form  ;  but,  being  constructed 
of  metal,  they  are  expensive.  Kempton  (Lond.  Journ.  1849, 
330)  proposes  making  earthenware  reflectors  of  a  good  form, 
and  then  lustring  their  reflecting  surface  in  the  usual  manner. 
Clay-ware  is  undoubtedly-  an  excellent  material  for  giving  a 
good  form  to  a  reflector,  as  it  is  readily  and  cheaply  made,  and 
retains  its  shape  tolerably  well  during  burning.  But  the  new 
method  of  precipitating  silver  from  solution,  with  a  brilliant 
surface,  might  advantageously  be  substituted  for  the  method 
usually  adopted  for  lustring  pottery  with  silver. 


VII  SITEPSICS. 

Tbjs  present  class  em&nccs  arts  which  are  exclusively  con- 
dn*i  :o  the  preparation  of  food,  or  which  prepare  substances 
largely  used  in  the  preparation  and  preservation  of  food, 
both  solid  and  liquid,  and  likewise  used  in  the  arts  generally. 

1.  Preparation  op  Fabina  akd  Sugar. 

Flour,  starch,  and  sugars,  are  employed  both  as  food  and 
in  the  arts. 

1.  Starch  is  extracted  from  roots,  as  the  potato,  arrow-root, 
or  from  grain,  wheat,  rice,  corn,  by  washing  over  and  collect- 
ing the  finely  suspended  sediment.  There  are  different  kinds 
of  starch,  but  even  the  same  kind,  as  that  obtained  from  the 
above-named  substances  is  supposed  to  be,  differs  in  its  pro- 
perties so  far  that  it  is  desirable  to  distinguish  one  from  the 
other.  The  form  of  the  grain  under  a  powerful  microscope 
is  one  mean  of  distinguishing  them,  and  probably  the  best. 

Starchy  Wheat  and  Potato. — Redwood  has  given  the  follow- 
ing method  of  distinguishing  them.  If  wheat-starch  be  ground 
well  in  a  mortar  with  water,  then  filtered,  and  the  filtrate 
tested  with  tincture  of  iodine,  it  strikes  a  yellow  or  reddish, 
but  not  a  blue  color,  whereas  potato-starch,  similarly  treated, 
strikes  a  blue  color. 

Instead  of  soda-ash  liquor  to  steep  grain  in,  it  is  proposed 
to  use  quicklime  and  salt.  (Lond.  Journ.  xxxvi.  391.) 

Amidulin. — Schulxe  applies  this  name  to  a  substance  of 

the  same  elementary  composition  with  starch,  and  forming  the 

transition  substance  preceding  all  the  transformations  of  starch 

into  dextrin.      It  is  perhaps  identical  in  composition  with 

Jacquelin's  amylum  granules ;  is  soluble  in  hot  and  insoluble 

in  cold  water,  and  reacts  with  iodine  like  starch.  (Journ.  fur 

Prac.  Chem.  xliv.  and  Ch.  Gax.  vi) 
m 
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Bleaching  Ghims. — Picciotto  describes  a  process  for  de- 
colorizing Arabian  gums  (Lond.  Journ.  1849),  by  dissolving 
them  in  a  strong  solution  of  sulphurous  acid,  distilling  off 
part  of  the  acid,  and  precipitating  the  balance  by  carbonate 
of  baryta,  and,  after  filtering,  evaporating  to  dryness.  Or, 
the  gum3  may  be  decolorized  and  cleansed  by  adding  hy- 
drated  alumina  to  their  solution,  filtering  and  evaporating. 
If  the  gums  are  to  be  used  for  medicinal  or  alimentary 
purposes,  the  use  of  baryta  is  highly  objectionable,  and  in- 
deed for  most  purposes  the  decolorization  is  a  matter  of  minor 
importance. 

2.  Sugar. — When  starch  is  acted  upon  by  sulphuric  acid  or 
diastase  in  water,  it  is  converted  into  a  sugar,  called  starch- 
sugar,  which  seems  to  be  identical  with  grape-sugar.  Cane- 
sugar  treated  with  acids  is  resolved  into  the  same  kind ;  but  we 
have  not  as  yet  succeeded  in  producing  cane-sugar  from  grape 
or  starch-sugar.  There  is  room  for  extended  observation  in 
the  changes  suffered  by  the  sugars,  both  in  relation  to  science 
and  to  practice. 

Tests  for  Sugars. — G.  Reich  thuo  distinguishes  between  dif- 
ferent kinds  of  sugar.  (Gewerbvereinsbl.  d.  Provinz  Preussen, 
1846.)  If  a  hot  concentrated  solution  of  bichromate  of  po- 
tassa  be  added  to  molasses  (cane-sugar  molasses),  in  a  test-tube, 
and  heated  to  boiling  by  a  spirit  lamp,  an  energetic  action 
takes  place  between  them  after  removing  the  flame,  until  the 
liquid  has  assumed  a  beautiful  green  color  from  oxide  of 
chrome,  which  is  rendered  more  distinct  by  dilution  with  water. 
Starch-molasses  produces  no  change  whatever,  under  similar 
circumstances.  Even  when  common  molasses  is  mixed  with 
J— J  starch-molasses,  no  change  is  produced,  or  if  it  be,  it  does 
not  exhibit  the  fine  green  color  of  pure  cane-molasses.  A  solu- 
tion of  the  bichromate  is  not  acted  on  by  syrup  (a  solution)  of 
cane-sugar,  and  hence  molasses-sugar  shows  itself  distinct  in 
kind  from  the  two  others. 

A  solution  of  nitrate  of  cobalt  is,  according  to  Reich,  a  good 

mean  of  distinguishing  cane  and  grape  sugars.     A  strong 

solution  of  cane-sugar,  treated  with  fused  potassa,  heated  to 
p2 
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Xo.  J4d,  and  SillimanB  Journ.  1500; 
:_;U.-r^it  *f  Ufitft  reagent  for  detecting  the  pre- 
v:.. . .  .£  ^.jir  1^  ;x-Ikt  ;  the  tea-doth  is  made  of  white  merino^ 
-..;■.  <j,*:*\L  *.:L  l^u^tNi  tin  solution,  drained  and  dried  in  a 
*A.;>:»:i.  Tbu*  .v.<h,  when  spotted  with  urine  and  held 
.  .:  -a  Zrr^i-rl  ^.MkL,  turns  black  in  the  moistened  places  if 
.„. .:  .*  vi^.i: ;  ^itereas  the  stain  of  ordinarr  urine  is  not 
.  *.:?d.<«i.  The  re^c-uon  is  due  to  the  dehydration  of  the 
?._■«•.  2-^1-7  .-Aib^nattsi  caramel  being  formed. 

.r.">*   v-:i.^r   s^^t^t*  the  possibility  of  farming  a  nseful 
jr.  +  -  -.1^—^^;  bv  the  above  reaction. 

i  u/j a,: •*'£:«?<(  7V*c  /Vr  (/a^-m^or. — Peligot's  method  de- 
...  .  ^  vj-.-a  the  ie  unite  constitution  of  sugar-lime,  its  greater 
~..  *>'?~j.:v  ;a  *a:*r  than  lime  alone,  and  the  unalterabilirj  of 
:i_±  y.hkii^n  by  heat.  Soobeiran  had  found  that  sugar-lime 
.-.  .v.?..*:«Ni  A  3  t^.  lime  to  2  eq.  sugar,  t.  e.  84  pts.  lime  to 
.*±Z  :»:*.  sugar,  or  1  :  -L  10  grm.  sugar  are  dissolved  in  75 
;u>.  cen:imeuv«  water,  ground  up  with  10  grm.  slacked  lime, 
•_-.*:t.L  uid  a^ain  filtered  through  the  lime.  10  cub.  cent. 
. :  '.h*  ahrate,  diluted  with  2-S  decilitres  water,  and  tincture! 
*:;i  %  little  litmus,  are  carefully  neutralized  by  a  measured 
V'. •*•*»**  of  dilute  sulphuric  add  (21  grm.  oil  of  vitriol  in  1  litre 
«*:«?*,  and  the  quantity  of  acid  used  noted.     It  gives  the 
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quantity  of  lime  neutralized,  and  from  the  above  proportion 
the  quantity  of  sugar  present. 

If  cane-sugar  is  to  be  examined  for  starch  or  grape-sugar, 
one  test  is  made  as  above,  and  another  test  in  which  the  liquid 
is  heated  to  212°,  and  then,  when  cool,  tested  with  the  acid. 
The  lime  solution  with  cane-sugar  becomes  cloudy  by  heat, 
but  clarifies  on  cooling,  while,  if  grape-sugar  were  present,  it 
becomes  brownish-yellow,  and  requires  much  less  acid  for 
neutralization.  Indeed,  a  decilitre  of  starch-sugar  solution 
requires  4  cub.  cent,  of  the  test-acid,  or  just  as  much  as  lime- 
water  itself.  Cane  juice  may  be  similarly  tested  after  con- 
centration to  6-8°  Beaum£.  (Le  Technologiste,  1846.) 

One  of  the  best  means  of  determining  the  quantity  of 
cane-sugar  present  in  a  solution  is  an  instrument  for  showing 
circular  polarization  in  liquids,  a  full  description  of  which  will 
be  found  in  a  Report  to  Congress  by  Prof.  R.  S.  McGulloh, 
made  several  years  since. 

Honey. — Soubeiran's  (Gomptes  Rendus,  1849)  examination 
of  honey  proves  that  it  consists  of — 1.  Glucose,  or  granular 
sugar ;  2.  A  right-rotating  sugar,  alterable  by  acid ;  3.  A 
left-rotating  sugar.  In  the  original  paper,  the  author  has 
given  some  distinctive  characteristics  of  each,  and  promises 
the  results  of  further  investigations  as  soon  as  completed. 

Purification  of  Honey. — Andre's  method  of  purifying  honey 
is  simple,  and  is  said  to  be  efficient.  Three  sheets  of  white 
bibulous  paper  are  doubled  up  and  put  into  25fi>  honey,  diluted 
with  h.alf  its  weight  of  water,  and  the  whole  boiled  over  a 
gentle  fire,  until  the  paper  is  dissevered  into  a  pulp.  After 
cooling,  the  liquid  is  filtered  through  a  woollen  cap  or  cone, 
and  evaporated  gently  to  the  consistence  of  honey. 

Refining  Sugar. — Much  has  been  lately  said,  and  some 
patents  issued  (Lond.  Journ.  Sept.  1850)  for  clarifying  and 
defecating  saccharine  solutions  by  the  use  of  salts  of  lead, 
and  ingenious  processes  have  necessarily  followed  for  removing 
from  the  solutions  every  trace  of  lead.  But  we  must  express 
an  •unqualified  disapproval  of  all  poisonous  materials  in  the 
preparation  of  substances  used  as  articles  of  diet.     The  ma- 
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manufacture  of  sugar,  by  the  too  rapid  decomposition  of  the 
crude  juice,  in  warm  climates. 

It  is  to  be  poured  in  cold  solution  upon  the  cane,  as  it  passes 
through  the  mill,  so  as  to  insure  its  intimate  mixture  with  the 
expressed  juice.  Here  it  exerts  its  antiseptic  property,  and 
also,  by  its  great  affinity  for  oxygen,  intercepts  the  action  of 
that  gas  upon  the  constituent  of  the  juice.  Its  influence  does 
not,  however,  stop  here,  for  when  the  mixture  is  heated  to 
212°,  the  caseum,  albumen,  and  analogous  nitrogenous  matters 
separate  as  a  coagulum,  and  the  liquid  becomes  materially 
blanched.  Thus  it  acts  also  as  a  defecating  and  bleaching 
agent.  It  likewise  prevents  the  formation  of  any  new  coloring 
matter  by  the  action  of  air  upon  the  pulp,  insures  a  more 
perfect  crystallization  without  the  necessity  of  haste,  decreases 
the  amount  of  molasses,  and  yields  nearly  double  the  quantity 
of  sugar  obtained  by  the  old  methods. 

The  sulphurous  acid,  in  exerting  this  beneficial  influence, 
absorbs  oxygen  and  becomes  sulphuric  acid,  and  as  this  latter 
would  transform  the  cane  into  grape-sugar,  the  lime  base  is 
necessary  to  neutralize  and  convert  it  into  insoluble  sulphate 
of  lime  as  fast  as  it  is  formed. 

The  sulphurous  taste  adhering  to  the  sugar  may  be  removed 
by  crushing  and  exposing  it  to  the  air.  A  more  effectual  way 
is  to  refine  it  until  its  weight  is  decreased  one-tenth.  A  very 
white  and  pure  sugar  is  thus  obtained. 

It  may  be  observed,  in  regard  to  the  reason  given  for  having 
a  salt  of  sulphurous  acid,  that,  if  the  acid  were  oxidized,  we 
would  have,  it  is  true,  the  insoluble  sulphate  of  lime,  but  also 
free  sulphuric  acid.  According  to  Ludersdorff  this  free  acid 
is  not  injurious. 

The  English  patent  for  Melsen's  process  appears  in  the 
Lond.  Journ.  xxxvi.  229.  The  accompanying  propositions 
and  claims,  for  the  use  of  baryta  or  oxide  of  lead,  are  objec- 
tionable, for  the  reasons  stated  below. 

Ludersdorff 's  method,  especially  applicable  to  beet-sugar,  is 
based  upon  the  fact,  determined  by  experiment,  that  juice  con- 
tains two  kinds  of  extraneous  matters,  of  opposite  chemical 
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relations.     The  me  of  both  an  add  and  an  alkali  are  therefore 
required  for  effectual  defecation. 

The  freshly-rasped  palp  is  to  be  mixed  with  7^v  of  its 
weight  of  sulphuric  acid.  All  oxidation  (?)  is  thus  prerented 
and  the  quantity  of  juice  increased,  while  the  pulp  retains  its 
whiteness.  Three  per  cent,  of  plastic  clay  is  added  to  the 
juice  to  remove  its  cloudiness,  and  at  the  end  of  twelve  hours 
separated  by  filtration.  The  filtrate,  which  runs  through  per- 
fectly limpid,  is  entirely  proof  against  viscous  fermentation, 
but  still  contains  foreign  matters,  which  are  to  be  removed  by 
the  usual  process  of  heating  with  milk  of  lime.  The  juice, 
thus  defecated,  yields  by  evaporation  and  crystallization,  a 
very  fair  sugar  without  the  use  of  boneblack. 

Phosphoric  would  be  preferable  to  sulphuric  acid,  were  it 
less  costly.  The  use  of  the  latter  is  attended  with  several 
serious  disadvantages ;  one  of  which  is  the  difficulty  in  re- 
moving the  sulphate  of  lime  formed,  and  another  in  preventing 
injury  to  the  juice  at  the  temperature  167°  F.  required  for 
its  rapid  filtration.  Both  of  these  might  probably  be  obviated 
by  the  substitution  of  phosphoric  acid.  See  details  in  Lond. 
Journ.  xxxvL  403. 

8ugar-fiUer$. — For  filtering  saccharine  and  other  liquids,  a 
patent  appears  in  the  Lond.  Journ.  xxxri.  107,  in  which  a 
cycle  of  filters  is  used,  the  bottom  of  each  being  connected 
by  a  pipe  with  the  top  of  the  next.  The  first  liquor  is  run 
irito  that  one  longest  in  use,  and  passes  successively  through 
the  others.  One  is  always  out  of  use,  and  being  prepared 
with  a  fresh  charge  of  boneblack. 

A  filter  of  cotton  for  sugar  solutions  is  described  in  Lond. 
Journ.  1849.  About  2£ft>  of  raw  cotton  are  drenched  with 
hot  water  and  allowed  to  remain  in  water  for  12  hours.  A 
little  chalk  and  starch,  with  a  boiling  heat  and  skimming,  are 
used  to  remove  a  portion  of  the  impurities.  The  drenched 
cotton  is  then  put  on  the  slat-bottom  of  a  cylinder  or  conical 
filter  and  a  little  water  poured  through,  which  is  run  off  by  a 
cock  under  the  false  bottom.  The  sugar  solution  is  next 
.poured  on  the  filter,  and,  after  passing  through,  is  immediately 
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boiled  down  to  crystallization.  The  sugar  adhering  to  the 
cotton  is  washed  out  and  added  to  the  blow-up ;  the  impurities 
remain  in  the  cotton. 

A  late  improvement  in  refining  sugar  is  the  employment 
of  centrifugal  force  for  driving  out  the  syrup  from  the  crys- 
talline grains  of  sugar.  For  this  purpose,  the  syrup,  with  the 
grains  formed  in  it,  is  led  into  a  drum  fixed  on  a  vertical  shaft, 
with  its  circumference  formed  by  wire-gauze.  The  drum  being 
made  to  revolve  with  rapidity,  2000  times  per  minute,  the 
liquid  mass  is  driven  by  centrifugal  force  to  the  circumference, 
where  the  grains  are  detained  by  the  gauze  and  the  liquid 
oozes  through  on  the  outside.  It  is  a  constantly  acting  force, 
and  it  would  seem  as  if  the  same  effect  might  be  produced  by 
a  broad  and  shallow  filter,  the  lower  part  of  which  should  be 
partially  exhausted  by  an  engine. 

2.  Fermentation. 

Practically,  we  have  only  to  consider  the  manufacture  of 
alcohol  and  vinegar,  but  the  consideration  of  fermented  liquors 
generally  may  be  introduced.  Vinegar  is  now  chiefly  made 
from  alcoholic  liquids  by  simple  oxidation,  and  the  process  is 
a  beautiful  gift  from  chemical  science  to  the  arts.  As  there 
is  nothing  new  in  relation  to  the  vinegar  process,  we  offer  a 
few  observations  in  regard  to  the  nature  of  fermentation,  to 
alcohol  and  wines.  We  notice  a  large  work  on  Fermentation, 
issued  in  Germany,  entitled  "  Gahrungschemie  in  3  Banden, 
1845,  und  4ter  (Supplement)  Band,  1847,"  by  Prof.  C.  Balling. 

Fermentation. — According  to  Helmholz's  experiments,  sub- 
stances capable  of  undergoing  fermentive  changes  in  common 
air,  do  not  suffer  them  if  the  air  have  been  previously  ignited ; 
from  which  he  drew  and  confirmed  a  formerly  advanced  opinion 
that  fermentations  arise  from  the  exhalations  of  matter  in  the 
act  of  fermentation,  whose  germs  or  seed  are  conveyed  to 
fresh  matter  capable  of  these  changes,  and  impart  to  it  their 
own  character ;  and  that  these  germs  being  destroyed  by  heat, 
such  air  will  not  produce  fermentation. 
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powers  of  such  quantities  of  grape-sugar  solution,  kept  for  a 
long  time,  of  freshly  dissolved  grape-sugar,  of  starch  malt- 
sugar,  and  of  dextrine,  as  will  all  give  the  same  quantity  of 
alcohol,  are  in  the  ratio  of  1  :  2  :  3  :  4.  (Journ.  Prac.  Chem. 
xlii.  418.) 

Alcohol  and  Water. — Townes  gives  the  following  results  of 
his  experiments  to  determine  the  specific  gravity  of  mixtures 
of  alcohol  and  water.  Column  A  shows  the  percentage  of 
alcohol  hy  weight  in  the  mixture,  and  B  the  spec.  grav.  at  60°. 


A 

5 

B 

A 

30 

B 

A 

55 

B 

A 

B 

0.9914 

0.9578 

0.9069 

80 

0.8483 

10 

0.9841 

35 

0.9490 

60 

0.8956 

85 

0.8357 

15 

0.9778 

40 

0.9396 

65 

0.8840 

90 

0.8228 

20 

0.9716 

45 

0.9292 

70 

0.8721 

95 

0.8089 

25 

0.9652 

50 

0.9184 

75 

0.8603 

100 

0.7938 

Alcoholometers. — Two  instruments  have  been  invented  for 
determining  the  proportions  of  alcohol  in  liquids  containing 
substances  in  solution  which  increase  the  spec.  grav.  of  the 
liquids,  in  which  case  the  indications  of  a  hydrometer  are  not 
to  be  relied  on.  The  principle  of  their  use  depends  upon  the 
lower  boiling  point  of  a  mixture  in  proportion  to  the  quantity 
of  alcohol  it  contains.  They  are  termed  Ebullioscopes.  The 
instrument  employed  by  Brossard-Vidal  is  a  large  thermome- 
ter ;  the  mercury  in  the  tube  carrying  a  float,  from  which  a 
cord  passes  over  a  pulley  and  is  counterpoised  by  a  light 
weight.  An  index  is  attached  to  the  roller,  which  points  to 
degrees  on  a  graduated  scale,  according  as  the  pulley  revolves, 
L  e.  as  the  level  of  mercury  alters,  when  the  liquid  boils. 

Conaty's  instrument  is  a  common  thermometer,  with  a  scale 
attached,  which  directly  indicates  the  proportion  of  alcohol 
contained  in  a  liquid  into  which  it  is  immersed  during  ebulli- 
tion. The  movable  scale  may  be  also  adjusted  for  barometric 
variation,  so  that  further  corrections  are  avoided.  Both  in- 
struments have  been  reported  to  the  Paris  Academy  as  capable 
of  indicating  1  or  2  per  cent,  of  alcohol  in  a  liquid,  but  that 
of  Gonaty  is  thought  to  be  the  most  convenient.  (Comptes 
Rendus,  xxvii.) 
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te*inoi  alcssaoloctetrie  scale  may  be  graduated  ao  as  to  sbow 
a:  a  glance  tie  proportion  of  either  in  any  mixture  of  tlie  tire 
liquids. 

Other  scales  may  be  adopted  upon  the  sa:re  principle,  :  ? 
determine  the  ratios  of  any  other  two  liquids  differing  in  their 
degree  of  dilatation. 

The  dilatometer  is  particularly  applicable  for  testing  wines. 
The  particulars  as  to  its  construed  >n  and  use  are  given  in  the 
original  paper. 

DixtUkd  Liquor*  and  Fwuel-cil. — To  free  them  readily 
from  fousel-oil,  Peters  recommends  a  hogshead  with  a  false 
bottom  to  be  half  filled  with  well-ignited  charcoal,  the  top  of 
this  to  be  strewed  over  with  10fi>  boneblack,  and  oft  black 
oxide  of  manganese,  and  the  whole  to  be  filled  up  with  char- 
coal. The  hogshead  is  to  be  filled  with  brandy,  whisky,  4c, 
which  is  to  remain  in  it  for  3  days,  and  then  drawn  off.  That 
which  first  runs  off  cloudy  is  to  be  redistilled,  but  this  opera- 
tion will  not  be  again  required.  The  vessel  thus  prepared 
will  last  12-15  months. 


EFFECT   Of  OAK-CASKS   UPON  WINES.  183 

Butyric  Ether. — This  ether  is  used  for  imitating  rum,  on  ac- 
count of  its  agreeable  apple-odor.  To  obtain  it  dissolved  in 
alcohol,  Wohler  recommends  (Pogg.  Ann.  xlix.  360)  saponifying 
butter  with  strong  potassa-lye,  dissolving  this  soap  in  the  least 
amount  of  alcohol,  by  the  aid  of  heat,  adding  to  it  a  mixture 
of  alcohol  and  sulphuric  acid  until  it  has  a  strong  acid  reac- 
tion, and  distilling  it  as  long  as  the  distillate  possesses  the 
apple-odor. 

Sulphuric  Add  in  Wines. — Lassaigne  (Ann.  de  Ch.  et  de 
Phys.  xxi.  119)  proposes  a  very  simple  and  delicate  test  of  the 
presence  of  sulphuric  acid  in  wines.  When  a  piece  of  white- 
glazed  paper,  containing  starch,  is  touched  with  pure  wine  and 
dried  at  a  gentle  heat,  no  spot  is  produced ;  but  if  sulphuric 
acid  be  present,  even  to  the  extent  of  tt*W>  tho  spotted  portion 
reddens  and  becomes  brittle  between  the  fingers  before  the 
white  paper  becomes  at  all  colored.  Pure  wine  leaves,  by 
spontaneous  evaporation,  a  violet-blue  spot,  but  if  containing 
2-3  thousandths  of  sulphuric  acid,  a  rose-red  spot. 

Effect  of  Oak-casks  upon  Wines. — Fame*  (Journ.  de  Pharm. 
et  de  Chim.  xiii.  and  Millon  and  Reiset's  Annuaire,  1849) 
gives  the  following  conclusions,  based  upon  the  results  of  a 
series  of  analyses. 

1.  That  the  oak  woods  used  by  the  coopers  for  making  wine 
and  liquor  casks  are  the  same  in  composition ;  though  the 
proportions  of  the  ingredients  vary  with  the  place  of  growth 
of  the  tree. 

2.  That  the  soluble  principles  of  oak-wood  have  an  appre- 
ciable action  upon  liquors,  and  particularly  upon  wines. 

3.  That  this  action  is  more  evident  upon  white  than  upon 
red  wines ;  more  so  upon  light  and  delicate  than  upon  colored 
and  coarse  wines. 

4.  That  American  oak  contains  less  soluble  matter  than  other 
kinds. 

5.  That  casks  made  of  American,  Dantzic,  or  Stettin  oak, 
have,  in  general,  the  least  action  upon  spirituous  liquors.  The 
two  latter  even,  sometimes,  improve  the  quality  of  the  wines. 

6.  That  alkalies  increase  the  color  and  solubility  of  the  ex- 
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tractive  matter  of  the  wood ;  ami  the  mineral  acui^.  <hl  the> 
contrary,  weaken  them. 

ffmrMentng  of  Swir  flFTiw*. — IJebig  » Ann.  der  Chem~  nmi 
Pharm.  1x7. »  proposes  to  ranoro  the  acxdfrry  of  sour  tthfnt* 
wines,  by  means  of  a  eoneentrased  solution  rf  tartrate  of 
potassa*  which  precipitates  the  sad  as  msolnhle  bdartrate- 
The  proper  proportion  of  the  9ok  rones  witk  the  wines,  their 
age  and  quality,  and  most  be  determined  by  the  ntteffigence 
of  the  operator.  This  mode  »  far  preferable  to  aentraJriacii^n 
by  lime  or  potaasa*  as  it  leaves  ao  salt  in  the  wine  to  impair 
its  flavor. 

Malt,  Lirpv/rt- — On  the  amount  of  inorganic  awsrftaeots 
in  ale  and  porter,  fee  PfciL  Mag,  rxxnL  S41,  aajdAmer.  Jojura. 
(2)  to.  102. 

2,   CcLDTAJtT  A*IS. 

1.  B4r.*r*g**+ — Doubtless  the  most  impoiUut  of  these  is 

water,  which  we  hare  considered  in  regard  to  auawiaetares 
under  Chemies,  and  sow  present  it  in  hs  character  of  a 
beverage.  Soft  water,  taken  on  shipboard,  frequently  tender- 
goes  several  distinct  fermentations,  after  which  it  appear?  to 
be  no  longer  liable  to  alteration ;  but  the  character  of  these 
changes  has  not  been  studied.  Probably  all  sweet  waters, 
and  perhaps  aD  waters  on  the  globe,  contain  more  or  less 
organic  matter,  generally  a  minnte  quantity,  dissolved  in 
them,  and  the  putrefactive  processes  observed  in  a  ship's 
supply  of  water  is  doubtless  doe  to  this  cause ;  for  if  caused 
by  other  organic  matter,  the  cessation  of  putrefaction  would 
not  be  observed,  as  the  same  cause  would  continually  present 
itself.     How  to  remedy  the  defect  is  an  important  question. 

Perinet  has  found  that  brnoxide  of  manganese  wfll  preserve 
the  sweetness  of  water  for  years.  60  gallons  of  water,  con- 
taining 3fh  of  the  powdered  binoxide,  remained  perfectly  sweet 
and  clear  for  seven  years  in  a  wooden  veaseL  (Joura.  de  Chim. 
Medic.  April,  1846,  301.) 

Purification  of  'Sea-water. — According  to  Cardan,  sen-water 
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is  entirely  deprived  of  its  nauseous  taste  by  infiltration  through 
powdered  charcoal.  A  siphon-shaped  vessel  is  recommended 
— the  coal  to  occupy  the  long  arm.  (Lond.  Athenaeum,  1850.) 
Action  of  Water  upon  Lead. — Horsford  (Procdgs.  Amer. 
Acad.  Arts  and  Sciences)  classifies  drinking-waters,  as  follows : 

1.  Open  waters,  as  ponds,  lakes,  and  rivers,  having  their 
sources  in  rainfalls  and  surface  drainage. 

2.  Waters  concealed  from  sunlight,  as  wells,  and  certain 
springs,  formed  by  infiltration  through  earthy  and  rocky  strata. 

The  latter,  except  in  winter,  are  colder  and  contain  a  greater 
amount  of  gases  than  the  former.  They  also  hold,  in  solution, 
more  inorganic  matter,  especially  nitrates  and  chlorides,  but 
have  less  organic  matter  than  open  waters. 

The  results  of  his  experiments  authorized  the  following 
conclusions.  That  neither  dry  air,  or  water  freed  of  air,  have 
any  oxidizing  influence  upon  lead ;  that  metal  being  acted 
upon  proportional  to  the  amount  of  free  oxygen  in  solution. 
That  the  nitrates  are  partially  reduced  by  lead,  and  that  both 
they  and  the  chlorides  facilitate  the  solution  of  the  plumbic 
coating  formed  in  service  pipes.  That  the  presence  of  ani- 
malcule or  vegetable  matters  does  not  impart  corrosive  pro- 
perties to  water ;  for  these  substances  being  most  abundant 
in  summer,  the  oxygen  arising  from  their  decomposition  (?)  is 
expelled  by  the  natural  heat  of  the  water.  Moreover,  the 
escape  of  gas  and  air  is  promoted  by  the  presence  of  insoluble 
organic  matter,  whilst  that  portion  of  the  latter  which  may  be 
in  solution  consumes  the  dissolved  oxygen  and  reduces  the 
nitrates.  Organic  matter,  therefore,  rather  impairs  the  solvent 
action  of  water  upon  lead. 

Lead  does  not  reduce  iron  oxide,  nor  is  it  corroded  by 
alkaline  chlorides,  in  the  absence  of  air.  Pure  water,  as  a 
general  rule,  possesses  a  greater  solvent  power  than  when 
salts  are  in  solution.  All  natural  waters  produce  more  or  less 
corrosion  in  the  interior  of  lead  conduits,  but  the  coating  at 
first  formed  is  entirely  insoluble ;  contact  with  water  and 
carbonic  acid,  however,  soon  increases  its  state  of  oxidation, 
and  it  then  becomes  soluble  in  7  to  10,000  parts  of  pure 
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CTuwry  Cyffvi. — TL»  arLcie,  cc%a*aET  aftasalaeiizred  is 
Holland,  *  sensory  saw*,  was  £m  made  im  Fra&se  in  1W1* 
byOrban  sod  GirawL  S:i^  tL«i,  h  La*  became  aa  ™^ 
<>b}*et  of  wmewrree ;  the  experts  from  1*27  fco  1836  having 
reached  4S^tl/71  kiXctgxaouses.  Tie  Lome  eo&samprion  alone 
flMsti  to  12,040/X>0  pounds.  It  is  used  alone,  or  mixed 
villi  eoSee,  to  which  it  impart*  a  Liner  taste,  aad  at  die  same 
time,  it  if  laid,  modifying  its  stimukax  action.  It  is  fre- 
<|aeatly  adulterated  vita  eaffee-groands,  hriebdast,  eartkj 
auttters,  roasted  acorns,  corn,  haricots,  aad  p**&>  Of  these 
fraudulent  mixtures,  those  containing  starch  amy  be  detected 
bj  means  of  iodine-water.  The  eouTee-groonds  are  recognised 
by  throwing  a  pinch  of  the  suspected  chaa&ry,  previ:>u5ly  dried, 
over  a  water-bath,  upon  the  surface  of  water ;  the  chicorj 
absorbs  water  and  sinks,  the  coffee-grounds  float. 

The  mode  of  preparing  chicorj  coffee  is,  to  collect  the  plant 
in  the  spring,  and  to  strip  and  wash  the  roots.  These  roots 
are  then  divided  into  longitudinal  strips,  which  are  in  tarn 
still  farther  reduced  in  size  bj  being  cat  transversely,  and 
dried  in  a  heated  chamber.  The  drying  is  facilitated  by  fre- 
quent stirring,  and  the  root  thus  prepared  takes  the  name  of 
couetts.  After  roasting  in  cylinders,  2  per  cent,  of  batter  is 
added  and  the  machine  rotated  several  times,  in  order  to  give 
lustre  and  the  appearance  of  coffee  to  the  chicory.  Grinding 
between  cylinders,  sieving,  and  coloring  with  rouge  brun  de 
Pruxu,  complete  the  operation. 

On  chicory  coffee,  by  Chevallier,  see  Amer.  Joarn.  2d  ser. 
ml  441,  and  Chem.  Gax.  1849. 
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Alcoholic  Drinks. — Bouchardat  and  Sandras  (Ann.  de 
Chim.  et  de  Phys.  1847,  and  Ch.  Gaz.  vi.  121),  with  a  view 
of  determining  the  manner  in  which  alcohol  is  absorbed  by 
and  the  changes  which  it  undergoes  in  the  system,  performed 
a  series  of  experiments,  the  results  of  which  go  to  prove  that 
it  is  absorbed  by  the  veins,  and  not  by  the  lacteals  ;  and,  ex- 
cepting a  minute  portion  escaping  by  the  lungs,  it  is  entirely 
oxidized  into  carbonic  acid  and  water,  either  directly  or  by 
passing  through  the  intermediate  stage  of  acetic  acid. 

2.  Preparation  of  Food. — On  this  subject,  much  cannot  be 
yet  offered  by  the  chemist;  but,  with  his  wonted  spirit,  Liebig 
has  led  the  way  in  this  branch  of  the  chemical  arts. 

Index  of  Nutrition. — Dr.  A.  Voelker's  essay,  presented  to 
the  British  Association  at  their  late  meeting  (1850),  showed 
that  the  quantity  of  nitrogen,  considered  as  an  index  of  the 
nutritive  value  of  food,  had  been  incorrectly  estimated,  in  con- 
sequence of  a  portion  of  it  existing  in  the  form  of  ammonia. 

Detection  of  Corn-meal  in  Wheat-flour. — La  Grange  ( Journ. 
de  Chem.  Med.  iv.  339)  takes  of  the  suspected  matter  2  grm. 
sifts  and  places  it  in  a  test-tube,  and  then  stirs  in  4  grm.  nitric 
acid.  After  this  it  is  diluted  with  60  grm.  water,  and  then  a 
solution  of  2  grm.  carbonate  of  potassa  in  8  grm.  water  is 
added.  After  the  escape  of  carbonic  acid,  if  there  is  no 
corn  present,  the  subsiding  flocculae  will  be  yellow ;  otherwise , 
they  will  be  intermixed  with  orange-colored  particles.  This 
test  serves  for  the  detection  of  as  little  as  4  per  cent,  of  in- 
dian-meal. 

Rorse-chesnut. — Flandin  (Comptes  Rendus,  xxvii.)  proposes 
to  remove  the  acrid  resin  and  bitter  taste  of  the  horse-chesnut, 
by  kneading  the  powdered  kernel  with  ^  to  TJ$  of  its  weight 
of  soda,  and  then  washing  out  with  water. 

Cooking  of  Meat. — Liebig's  researches  (Ann.  Ch.  Pharm. 
lxii.  257)  upon  the  juices  of  flesh  have  furnished  valuable 
results,  which  are  full  of  general  interest,  because  of  their 
practical  application.  All  the  nutritious  portions  of  flesh  may 
be  extracted  by  finely  mincing  and  exhausting  it  with  cold 
water.     The  liquid,  thus  obtained,  contains  creatin,  some  ere- 
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B 7  a  gradual  and  earefuBy  managed  evaporation  ia  shallow 
pans,  the  liquor,  prepared  as  shore,  may  be  ogarcrted  into  a 
brown  u  extract  of  flesh,"  retaining  the  siTory  cAw  of  raasi- 
beef.  It  mar  be  ealkd  portable  soap,  for  it  can  be  pTeserred 
anr  Length  of  time,  and  gires.  wkh  30  pts.  waxer  and  proper 
seasoning,  a  most  palatable  and  nutritious  broth. 

From  these  bets,  it  follow*  that  the  proper  way  of  boiling 
meat,  so  as  to  insure  the  retention  of  its  flaror  and  nutriment, 
is  to  plunge  it  directly  into  boiling  water,  and  after  a  few 
minutes  to  reduce  the  temperature  of  the  liquid  to  1S83  by 
the  addition  of  cold  water.  The  outer  portion  of  the  meat 
is  thus  hardened,  and  a  gentle  simmer,  so  as  to  heat  the 
interior  to  158°,  will  coagulate  the  albumen,  enveloping  the 
fibres  and  also  the  coloring  matter  of  the  blood,  without  hard- 
ening the  flesh.  The  nutriment  and  flaror  of  the  meat  are 
thus  preserved  unimpaired. 

According  to  Liebig,  the  brine  running  from  meat  packed 
with  dry  salts,  consists  mainly  of  the  juice,  and  that,  there- 
fore, the  process  of  salting  lessens  its  nutritious  power. 
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Testing  Butter  for  Casein. — Add  ether  to  the  butter,  con- 
tained in  a  flask,  and  shake  them  together  for  some  time. 
The  butter  is  dissolved  and  the  cassein  remains.  (Archiv. 
der  Pharm.  lvi.) 

3.  Preservation  of  Food. — This  subject  has  also  been  but 
superficially  investigated  by  the  chemist.  Some  of  the  sub- 
stances used  for  preserving  food  are  ice,  sugar,  alcohol,  and 
vinegar ;  but  more  attention  should  be  given  to  the  preserva- 
tion of  food,  by  procuring  it  in  a  dry  state,  where  chemical 
action  cannot  take  place.  We  offer  the  preservation  of  milk 
as  an  example. 

lee. — As  this  article  is  now  regarded  as  almost  indispensable 
to  health  in  summer,  and  as  it  is  unquestionably  one  of  the 
greatest  luxuries,  it  would  be  desirable  to  manufacture  it  in 
the  season  when  it  is  wanted,  especially  in  latitudes  and  lo- 
calities where  it  is  not  obtained  in  sufficient  quantity  in  winter 
and  cannot  be  procured  at  a  moderate  cost  by  importation. 
Several  of  the  freezing  mixtures,  formerly  used  as  subjects 
of  pleasing  experiment  by  the  chemist,  begin  to  attract  atten- 
tion, as  means  of  economic  manufacture  of  ice  in  summer. 
See  an  article  on  the  subject,  in  Amer.  Journ.  2d  ser.  vii.  280. 

Preservation  of  Milk. — Louis  (Ch.  Gaz.  vii.  48)  renders 
milk  portable  without  impairing  its  original  sweetness,  by 
mixing  it  with  clarified  sugar,  4  oz.  to  the  gallon,  evaporating 
it  in  shallow  pans  by  steam,  and  removing  it  at  the  solidifying 
point,  and  pressing  it  into  cakes. 

Another  method  recommended  is  to  curdle  the  sweetened 
milk  by  rennet,  and  then  to  separate  the  solid  from  the  liquid 
portion,  by  means  of  a  sieve.  The  whey  is  evaporated  to  dry- 
ness and  the  residue  mixed,  by  the  aid  of  heat  and  a  little 
bicarbonate  of  soda  (1  pt.  to  20  pts.  of  residue),  with  the 
curd  previously  washed  and  pressed.  When  the  amalgamation 
is  perfect,  sufficient  tragacanth  is  added  to  promote  the  solidi- 
fication of  the  mass. 

Milk  and  Cream. — Bethel  has  obtained  a  patent  (Newton's 
Journal,  1849)  for  preserving  milk  or  cream,  by  first  scalding 
it,  and  then  surcharging  it  with  carbonic  acid  by  means  of 
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a  force-pomp,  and  afterwards  drawing  it  off  into  strong  metal 
barrels.  By  the  aid  of  a  valve-cock  attached  to  a  pipe  leading 
to  the  bottom,  the  exit  of  the  Squid,  as  may  be  wanted,  can 
be  managed ;  the  internal  ptcfl&mc  of  the  gas  being  sufficient 
to  force  out  the  milk.  The  milk  may  be  placed  in  die  barrels 
first  and  the  gas  forced  in  afterwards. 

Product*  of  the  Decomposition  of  Casein. — Djenko  (Iiebig's 
Annalea,  lxiiL)  has  reported  the  following  results  of  the  action 
of  water  upon  casein.  He  obtained  pure  casein  by  washing 
fresh  cheese  with  water,  dissolving  it  in  soda-lye,  skimming 
off  the  fat  which  rose  to  the  surface  after  repose,  precipitating 
casein  from  the  clear  liquid  by  sulphuric  acid,  and  washing 
with  alcohol  and  ether. 

Eight  pounds  of  this  casein  were  mixed  with  distilled  water 
and  exposed  to  the  air  at  summer  heat.  After  a  week,  am- 
moniacal  and  sulphuretted  odors  were  erolved  and  continued 
during  the  whole  process,  the  liquid  remaining  alkaline  from 
the  commencement  to  the  end  of  the  reaction.  The  liquid 
was  replaced  every  four  days  by  fresh  water.  After  ten 
weeks,  the  united  liquors,  after  having  been  tested  separately 
and  found  to  behave  alike,  were  filtered.  The  casein  had 
decreased  in  weight  considerably  during  {his  time.' 

The  volatile  products  of  the  distillation  of  this  filtrate  were 
volatile  oil,  butyric,  and  valerianic  acids.  The  ammonia 
generated  during  the  putrefactive  fermentation,  dissolved  a 
portion  of  the  casein.  The  liquor  also  contained  aposepedin, 
or  oxide  of  caseum. 


VIIL  BIOTECHNICS. 

Since  plants  are  modified  in  appearance  and  special  pro- 
ducts by  the  use  of  manures,  and  the  products  of  animals  are 
influenced  by  food  and  other  conditions,  the  study  of  these 
modifying  circumstances  is  an  art  of  the  highest  importance. 
To  ascertain  them  to  a  limited  extent,  empirical  experiment 
will  be  of  much  assistance ;  but  to  determine  them  more  fully, 
proximate  analysis  of  organized  bodies  and  organic  mixtures 
demands  a  more  thorough  elaboration.  Quantitative  proxi- 
mate analysis  is  still  in  its  beginning.  After  this,  or  simul- 
taneous with  its  development,  must  be  a  study  of  the  successive 
changes  experienced  by  special  substances  in  plants  and  ani- 
mals during  growth,  both  in  normal  and  abnormal  conditions, 
under  usual  circumstances  or  when  subjected  to  particular 
chemical  influences.  We  have  an  ingenious  investigation  of 
this  kind  to  report  by  Fremy. 

1.  Physiology. — Ripening  of  Fruit — Fremy's  investigation 
of  the  ripening  of  fruits  has  opened  a  new  and  interesting  field. 
He  calls  pectose  a  substance  associated  with  cellulose  in  unripe 
fruits,  in  carrots,  turnips,  &c. ;  it  is  insoluble  in  water,  alcohol, 
and  ether.  It  is  converted  into  pectin  by  heat  and  dilute  acids, 
or  by  the  ripening  of  fruits,  in  which  case  malic  and  citric  acids 
produce  the  effect.  When  pectin  is  boiled  for  some  time  m 
water,  it  is  converted  into  parapectin,  of  the  same  composition 
as  pectin,  but  precipitable  by  sugar  of  lead.  Parapectin 
boiled  with  dilute  acids  is  rapidly  changed  to  metapectin,  of 
the  same  composition  as  pectin,  but  decidedly  acid,  and  pre- 
cipitable by  chloride  of  barium.  Fremy  has  found  a  ferment 
in  fruits,  and  carrots,  &c,  which  he  terms  pectas,  the  soluble 
modification  of  which  is  obtained  from  carrots.  Pectas,  or 
cold  dilute  alkaline  solutions,  transforms  pectin  into  pectosic 
acid.     The  longer  action  of  pectas,  or  alkalies,  or  ebullition  • 
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Pwra&e -  

P«iaa ~  SHO-C^H^O,,  

Parapet-tan ^HO.C^H^O^  7H<X    PW.C^HjO. 

Meiaj-rain mQ£JBmQm  «HO.  2P4O.C..HJ0, 

Pera&c  *al.„  SHO,CatHmOJli  HO,  SPfcO.C^H.O. 

P*etk  uraL fflO^C.HJOu  2PWXCMHmOJfc 

Parspeetk  aod  2HO?C.H00M  SPbOX.H^O, 

Metapectk  seal  2HO,C.  H,  Oy    2PfcO,C.  H,  <X 

The  aWre  series  comnKifccesviftkiieeinl  pecria,  and  jnme * 
through  a  series  of  bodies  sucecsMcelj  more  mod,  to  a  strong 
a*idL  tine  metapeetie.  They  either  differ  from  each  otter  b y 
tiit  elements  of  water,  or  are  isomeric 

The  changes  of  the  pectin  series  bj  water,  acids  and  alka- 
lies are  similar  to  those  which  take  place  in  the  ripening  of 
fruits*  Unripe  fruits  contain  pectose,  which  is,  during  ripening, 
gradually  converted  into  pectin  and  parapectin,  by  the  action 
of  acid*  present  (malic,  kc.} ;  and  these  are  changed  bj  pec- 
taws  into  metapectic  acid,  which  unites  with  potassa  or  lime. 
The  metapectic  add  probablj  causes  the  conversion  of  starch 
into  sugar.  Boiling  unripe  fruits  induces  a  similar  formation 
of  pectin,  which  bj  the  action  of  pectas  is  transformed  into 
gelatinous  pectosic  and  pectic  acids,  forming  a  jelly.  (Ann.  d. 
Ch.  u.  Pharm.  lxvii.) 

2.  Tlie  Atmotpliere. — The  presence  of  carbonic  acid  in  the 
air  has  long  been  known.  Its  influence  on  vegetation  has 
l^en  brought  out  more  prominently  by  Liebig.  Many  experi- 
ments seem  to  determine  the  presence  of  ammonia  in  the  air, 
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and  its  influence  on  the  growth  of  plants  is  maintained  by 
Liebig.  Future  analysis  may  determine  the  presence  and 
influence  of  other  matters,  which  at  present  elude  our  analytic 
methods,  or  whose  presence  is  only  suspected. 

Marchand  found,  as  the  mean  of  150  experiments,  that 
10,000  volumes  of  air  contain  3.1  of  carbonic  acid.  Kemp 
found  that  24,840  cubic  inches  of  air  yielded  1.8  milligrammes 
of  ammonia.    Graeger  and  Horsford  have  also  found  ammonia. 

The  discrepancies  in  the  experiments  of  Grseger,  which  gave 
0.323  grm.  ammonia  =  0.938  carbonate,  and  those  of  Dr. 
Kemp,  determining  3.68  caustic  =  10.37  carbonate  of  ammonia 
in  1,000,000  grm.  of  the  atmosphere,  induced  Fresenius  to 
make  some  essays  with  a  view  to  the  correct  decision  of  the 
matter.  His  apparatus  consisted  of  two  gasometers,  of  nearly 
2  galls,  capacity  each,  with  a  collecting  apparatus  of  two 
flasks,  containing  1  pt.  muriatic  acid  of  1.12  and  20  pts.  water. 
The  passage  of  the  air  was  continued,  day  and  night  without 
intermission,  for  six  weeks.  The  results  obtained  were  .089 
ammonia  =  .283  carbonate  during  the  day,  and  .169  ammonia 
=  .474  carbonate  during  the  night,  in  every  1,000,000  grm. 

3.  Mineral  Manures. — That  mineral  matters  in  the  soil 
exert  an  important  influence  on  plants  is  generally  admitted, 
but  which  substances  are  most  influential  and  how  far  they  are 
beneficial  have  not  been  determined.  On  this  head,  we  call 
attention  to  the  investigations  of  G.  Magnus,  of  Berlin. 

Magnus  made  a  series  of  careful  experiments,  during  1849, 
on  the  growth  of  plants  (barley  having  been  selected),  from 
which  he  drew  the  following  conclusions : 

1.  When  mineral  matters  are  not  present,  the  barley  attains 
only  the  height  of  5  inches,  and  then  dies. 

2.  When  a  small  quantity  of  mineral  matter  (different  salts) 
is  present,  perfect  development  takes  place. 

3.  If  somewhat  more  mineral  matter  is  present,  the  plant 
either  grows  in  a  stunted  form  or  is  not  developed  at  all. 

4.  In  feldspar  alone,  barley  attains  complete  development 
and  produces  seeds. 
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.\-mm*m  JSmL — The  mjnnuw>  dbsam  of  mimnnm  sue  <m 
*<£-.:*^j*  *«r*  cieaxir  auvwn  in  a  rawu  rtjpociiid  m  me  IB**™* 
>-iftw,l*t:i^,fVfc,     Se*  Anuar.  Juarn.  2d  itst.  m.  2HL 

W,  &  ^iff^*11  Ck-  (tat.  tjl,  hue  pruned  irr  a^enmai 
ua:  **«**,  ttJtutaiflumg  a#  modi  a*  aem»  ^nuu  of  enlurra^  « 
<*wtiUim  w  ua*  jttiu*  i*  iugoij  dtoinesye  ao  she  weaker  sci» 
wf  vegetation. 

On  tae  otuer  head,  Dviawnl^  Faaebec  awi  GiLMnEa.  ex- 
pexixneuted  ynaidtHj  on  she  i<ih  mqf  con— w  ask 
and  found  thai  in  the  ratio  of  §^£$&  per  *bb%.  iim 
grain  wer  e  bot&  heavier ;  wkea  inure  nJfc  va«  fftiujtd^  ike 
btraw  ma*  more  iaJbuanced  than  tke  grain. 

Pexaoz  found  thax  kortie&fiza*  foffrrnaod  £*r  mere  kiiar- 
dinar  v  soil  manured,  than  tke  same  a»x  naured ;  tke  manure 
being  Gib  bone&ack,  -5Jb  aiiric  add,  and.  H  pkds^&a^  of 
|>ot*b*a.  A  vine  manured  ra&  Ub  wsTuraie  ;f  pcu&sa.  32b 
photpoate  of  potassa  and  lime,  and  an  e*$aal  we%kt  *£  dried 
blood  and  goose-dung,  prodaeed  &  skx*  of  more  tkas.  11  yds. 
in  *  Year,  while  another,  not  manured,  gaTe  a  skosc  s£  tatfr 
4|  vds. ;  the  former  produced  on  nine  skooa  25  fcv&ckes  of 
grapes,  tke  Latter  none. 

Pokaorff  .  Ann.  Ch.  Pharm.  briL  IftJ,  drew  tke  folkwi&g 
voucl\i&x>a&  froaa  experi»efii6  with  salts  apo»  b^Hej  gr&wn  in 
lead- lined  boxes,  umI  ia  tke  field :  1.  That  barlej  reackes  its 
full  developmeut  in  a  soil  eoataining  oqIt  tke  coaetiiaests  of 
itt>  a^hes ;  2.  That  tke  axnoant  of  nitrogen  is  grain  i*  tkerefore 
not  dependent  on  tke  soil ;  3.  That  mineral  manmres  are  ca- 
pable of  producing  entirelj  dilerent  resnlta,  according  to  tke 
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form  in  which  their  constituents  are  employed.  Excrements 
gave  much  more  than  their  ash,  when  each  were  employed 
separately.  In  the  field,  he  found  that  ammonia-phosphate  of 
magnesia  did  not  affect  the  development  of  the  grain,  that  it 
injured  the  formation  of  the  straw,  and  that  mineral  manures 
without  ammonia  retarded  vegetation. 

Disintegration  of  Rocks. — Soils  being  formed  by  the  disin- 
tegration of  rocks,  the  study  of  this  point  is  of  some  im- 
portance in  vegetable  physiology. 

Ebelmen  (Comptes  Rendus,  xxvi.  and  Ch.  Gaz.  vi.)  gives, 
as  conclusions  from  a  series  of  analyses,  1.  That  silicates, 
which  contain  no  alumina,  lose,  on  disintegration,  silica,  lime, 
and  magnesia :  sometimes  the  iron  disappears  with  the  bases, 
and  at  others,  remains  in  the  residue  as  peroxide.  2.  Silicates 
containing  alumina  and  an  alkali,  and  even  other  bases  also, 
become  richer  in  alumina  on  disintegration  ;  and  this  alumina 
retains  the  silicic  acid  and  assimilates  water,  while  the  other 
bases,  with  a  portion  of  the  silicic  acid,  disappear.  In  this 
case,  the  residue  approaches  in  composition  to  a  hydrated 
silicate  of  alumina. 

W.  B.  and  R.  E.  Rogers  have  given  the  results  of  a  series 
of  experiments  (Amer.  Journ.  1848)  upon  the  solvent  power 
of  pure  and  carbonated  water  upon  mineral  compounds,  by 
which  they  prove  in  two  ways,  1st,  by  an  extemporaneous 
method  with  the  tache,  and,  2dly,  by  prolonged  digestion  at  the 
ordinary  temperature,  "  the  solvent  and  decomposing  power 
of  pure  and  carbonated  water  upon  all  the  important  mineral 
aggregates,  as  well  without  as  with  alkaline  ingredients." 

Phosphate  of  Lime  in  Basaltic  Rocks. — Deck  (Chem.  Gaz. 
vi.)  has,  by  recent  analyses  of  some  basalts,  proved  the  pre- 
sence of  phosphate  of  lime  in  igneous  rock,  and  thereby  con- 
firmed those  of  Mr.  Forbes,  in  contradiction  of  those  by  Prof. 
Kersten. 

Artificial  Mineral  Manures. — Liebig  gives  the  following 
proportions  of  salts,  as  the  basis  for  manures.  1.  2}  pts. 
carbonate  of  lime  and  1  pt.  potash  (or  1  pt.  of  a  mixture  of 
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petaeh  and  »d*).  The  potaao.  naaailj  hjoguhs  fif  par  eenfc. 
carbonate,  10  per  cent.  §glph«cgr  I^imnsBiSfc.  vai  sonre  sSlsks* 
of  pot  mi  a.  i  Equal  parts  of  pforwp&acffrif  Sm&  pacistku  aoii 
soda.  The  above  mixture*  ace  eadb  fiaei  atnagacgiJT  2L  &  r*- 
wberatcrj.  Aceorfng  to  cft»  feesffisr  w«b  of  t&*  aS,  &* 
proportions  given  may  be-  ?sr»ii  soil  afew  fif&HnBts  sssscsatfgft 
added,  sees,  as-  piaster^  bene%  sfficKKi  a&aE.  ajmnianTflL  |fc»- 
pfaate  of  magnesia.  A««rf^  »9nke^  tft*  a&carams 
phosphate  may  be  o&tamgii  frees  cnae?  a*  weffl  a*  fireex  guv* 
and  bones*  by  adding  milk  «f  Sm^  dbamiiag  «eT  the  &$ae£ 
from  the  deposit,  ao4  drymg  tdk*  Hacrer.  lOOfc  icrsrae  vital 
nearly  £lb  of  the  pveexp isate,  wfcadfc  wfaem  <iry  cwfiasa*  |  p&»- 
phone  acid,  |  linae,  4c-,  and  I  nitrogewns  eegaaic  Bas&er. 

Analym*  of  B&me-emrth. — Hesniz's  aaalyfcs  of  bwes  Ber- 
lin. Berichte,  1*49  >  give  the  fallowing  reeaha. 

Lime 37.89  37.51  ...  40.00  ...  37.46 

Magnesia 0.57      0.56...    0.74 0.97 

Phosphoric  acid. 2S.27  28.00  ...  29.64  ...  27.99 

Carbonic       "  2.80  2£l  ...    3.08  ...    3.10 

Water,  fimorine,  and  organic 

master 30.47  31.12  ...  26.54  ...  30.5* 

Phosphate*  of  Lime. — R<«&ky'*  experiment*  (Comptes  Ren- 
doe,  xxvi.  and  Ch.  Gaz.  vL;  show  that  the  artificial  or  bone 
phosphate  of  lime  has  the  composition  3Ca0,P0, ;  that  the 
Diphosphate  of  lime  is  decomposed  bj  alcohol  into  a  phosphate 
and  free  acid ;  bat  the  former  is  not  a  neutral  salt  bat  a  new 
phosphate  3CaO,2POA,4HO. 

Solubility  of  Phosphate*. — According  to  Liebig,  1  litre  of 
water  saturated  with  carbonic  acid,  dissolves  0.6626  gnn.  of 
bone-earth,  of  which  0.500  gnn.  is  deposited  by  boiling.  (Ann. 
der  Chem.  and  Pharm.  lxL;  According  to  Lassaigne,  water 
with  its  own  volume  of  carbonic  acid,  dissolves  in  the  coarse 
of  12  hoars,  at  the  temperature  of  50°,  0.00075  of  artificial 
basic  phosphate  of  lime,  0.000166  from  fresh  bones,  and 
0.0003  from  bones  that  bad  been  buried  for  20  years.     He 
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states  that  40  cub.  centimeters  water,  containing  TT2  their 
weight  of  common  salt,  dissolve  0.0127  grm.  basic  phosphate 
of  lime ;  and  that  salammoniac  increases  the  solubility  still 
further.  (Journ.  Ch.  Med.  iii.  and  iv.,  Gomptes  Rendus,  and 
Lond.  Journ.  1849.)  Cram  has  observed  that  100  pts.  of 
various  acids  (diluted  in  the  proportion  of  1  equiv.  acid  to 
1000  eq.  water),  dissolve  from  }  to  1 J  pts.  of  basic  phosphate 
of  lime.  The  acids  were  sulphuric,  tartaric,  acetic,  lactic, 
malic,  hydrochloric,  and  nitric ;  the  first  dissolving  the  most, 
the  last,  the  least.  (Ann.  der  Ch.  und  Pharm.) 

Acid  Phosphate  of  Lime. — It  is  some  years  since  this  salt 
was  proposed  as  a  manure,  and  repeated  trials  since  that  time 
have  fully  demonstrated  its  efficiency.  The  simplest  method 
of  preparing  it  is  as  follows.  Bones  are  thrown  into  heaps, 
where  they  soften  by  fermentation.  They  are  then  covered 
with  half  their  weight  of  water  in  wood  or  stone  vats,  and 
half  their  weight  of  oil  of  vitriol  added.  The  whole  passes 
into  a  pasty  state  in  the  course  of  8  or  10  days,  when  it  is 
mixed  with  earth,  charcoal,  or  sawdust,  to  render  it  pulveru- 
lent. If  it  be  required  to  apply  the  salt  in  a  fluid  state  to 
land,  the  paste  is  diluted  with  100-200  times  its  bulk  of  water. 

Ammonia  Phosphate  of  Magnesia. — Boussingault  and  Smith 
propose  making  this  salt  from  urine,  by  treating  the  latter 
with  a  solution  of  sulphate  or  muriate  of  magnesia.  The 
ammonia  phosphate  will  separate  in  the  course  of  a  month. 
They  state  that  6300  pts.  urine  gave  46  pts.  of  the  salt,  equal 
to  }  of  one  per  cent.  It  might  readily  be  made  in  towns  and 
manufacturing  establishments  ;  and  while  the  proposed  treat- 
ment will  diminish  the  disagreeable  odor  of  putrefying  urine, 
it  will  offer  an  invaluable  manure  to  the  agriculturist. 

Phosphatometry. — Moride   and    Bobierre   have    proposed 

(Technologiste,  1849)  an  expeditious  method  for  determining 

the  proportion  of  phosphates  in  manures.     1  grm.  boneblack 

or  dust,  dried  at  212°,  is  to  be  incinerated  and  reweighed,  so 

as  to  estimate  the  carbon  and  organic  matter  by  loss.     The 

soluble  saline  matters  are  separated  from  the  ash  by  leeching 
*2 


r 

tiBtxvm:  nssrsraiec  ry  the  decrease  of 
"»*i£iC.  7!»  .**5m«ig>.  ^stttmuz  3L  wmier.  k  thsL  carefully 
iJiS*s*c=»-L  21  i^-ms  kc2si.  xnrxsA  arnrwis*  vnL  agua  unmonk, 
tc<:  "•^ti  &  ^'.'ui:^*  sbtcks.  ^sKsed  with  asetir  acid  to 
r~i.se... ~t  uit  •9t^;«£t*eiI  SAQEjuasp  dc  lime. 

.-_  i  .nui*.  ."jt»7tejr  *  saw  Ttreparei  ry  cjssojrinr  £.107  grm. 
.  :*  -.  l'-s  it^'-i^t  .i  "«m£  jl  :»t"  ret-  eei:iiine*ers  of  vsier.  thai 
izL  .~*L'.  \i  sail  ia^-s^  »et  acinic  ry  experiment  te  be  eqiriva- 
.Vi:  : .  1  rm.  }Cr.*$*sasf  :if  lime.  The  Honor  must  be  BBght}y 
v:^l'L^M=>i  wui  &cwcie  acicL  aac  then  poured  into  a  tall  glass 
:T_ificr  TTWiAJtti  irt:  1>?  e^ual  parts,  bo  that  each  degree 
zi+j  r-.jjtacii  1  xa.^r&?B^>e  «f  phosphate. 

Tb*  sos^r  stvxsktt  zc  phosphate,  prepared  as  above,  is 
r~_ivl  wui  :iis  L^tii  until  h  assumes  a  vellrwish  tint,  when 
tw i-iLLtnIs  :i  is  T.lsise  of  aleohol  must  he  added  to  mitigate 
tb*  *  ■.■>*&:  >.*er  :£  the  free  acid  upon  the  lead  phosphate, 
i*li  ibc  >c;*rli*g  ::  the  tesx-Hqu:*  continued,  very  carefnlh\, 
•-z-zll  a  ircp  ;-f  the  mixture  gives  the  greenxsh-yelloir  lead 
rr*:u:*i.  w:;h  :>£ile  of  potassium.  The  number  of  divisions 
;:  ;he  z+jitla!  l^uid  required  to  bring  it  to  this  point  denotes 
:1^  -LzzLTjtr  a  centigramme*  of  phosphate  of  lime  contained 
iii  :he  s-.Iutioa. 

4.  Or*j-2n»:  Manur**. — The  faeces  of  animals  alone,  or  mixed 
w::h  ;;her  organic  matter  whi?h  they  cause  to  putrefy,  have 
bvcii  used  &s  manures  time  out  of  mini,  and  their  value  uni- 
versally attested.  The  great  influence  of  their  ashes  or 
mineral  constituents  has  been  investigated  latterly,  and  has 
almost  led  to  a  disregard  of  their  organic  contents,  unless  in 
the  form  of  a  compound  yielding  up  ammonia  to  the  air.  Too 
much  haste  has  been  shown  in  these  conclusions.  We  report 
a  few  examinations  of  excrements,  which  are  of  value  inde- 
pendently of  theory. 

Human  Farces. — Fleitmann,  who  carefully  examined  the 
human  f&'ce3  (Silliman's  Journ.  1840;,  found  their  inorganic 
contents,  as  follows : 
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Faces  of  one  Day.       Urine  of  one  Day. 

NaCl 0.0167  8.9243 

NaO  0.0185  — 

KC1 —      0.7511 

KO 0.5455  2.4823 

CaO 0.5566  0.2245 

MgO 0.2781  0.2415 

Fe.O, 0.0544  0.0048 

PO, 0.8072  1.7598. 

SO 0.0293  0.3864 

SiO, 0.0375  0.0691 

2.3438  14.8438 

Composition  of  Excrements. — The  first  four  analyses  are  by 
J.  R.  Rogers  (Ann.  Ch.  Phann.  Ixv.  85),  the  fifth  is  by  Vohl. 


ooranruBciB. 


100  of  flesh  excrement  yielded  water, 
dried  "  at  212°  yielded  ash. 
ash  gave  matters  soluble  in 

water 
ash  gave  matters  soluble  in 

hydrochloric  acid 
ash  gave  matters  soluble  in 

nitric  acid 

ash  gave  insoluble  residue 

Composition  of  the  Ash. 

Potassa 

Soda 

Lime 

Magnesia 

Oxides  of  manganese 

Chloride  of  sodium 

Phosphate  of  iron 

Phosphoric  acid , 

Sulphuric 

Carbonic 

Chlorine 

Silica 

Sand 

Iron 

Organic  matter 


<< 


Pi* 


77.13 
37.17 

9.65 

18.70 

•  ••  • 

71.66 

3.60 
3.44 
2.03 
2.24 

•  •  •  • 

0.89 
10.65 
0.41 
0.90 
0.60 

•  ••  • 

13.19 
61.37 


Cow. 


"» 


82.45 
15.23 

5.84 

82.21 

•  •  •  • 

61.95 

2.91 

0.98 

6.71 

11.47 

•  ••  • 

0.23 
8.93 
4.76 
1.77 

•  ••  • 

•  ••• 

62.54 


Sheep. 


66.47 
13.49 

17.29 


34.54 
48.17 

8.32 

3.28 

18.15 

5.46 

traces. 
0.14 
3.98 
7.62 
2.69 

trams. 

•  ••• 

60.1} 


Horse. 


77.25 
13.36 

3.16 

22.59 


74.25 

11.80 
1.98 
4.63 
3.84 
2.13 
0.03 
2.73 
8.93 
1.83 


62.40 


**• 


0.80 

0.44 

33.05 

0.09 


34.46 

•  •  •  • 

7.46 
0.04 


•  ••• 

0.01 

14.16 


Kuhlmann  has  concluded  from  his  experiments  that,  whilu 
salts  exert  an  influence  in  promoting  the  growth  of  plants, 
nitrogenous  matter  is  the  most  efficacious. 


Dmdariem$  PhethI  Jbtter- — Jfcmimr  "ait  "icuim*  aulffiBaanpes 
proposal  a*  nwnfoirs  *seranms&.  uuc  a?  nx*e  anne  -czmc  tr 
fig  ami  r^caya  'Jx&c  Taiisanwr  tnmsamHEa.  same,  as  m^itmrir 
and  Twrace  aothv  w  fjgiimi'nii  tf  nl.  Jrr^rngca.  am£  ssriihflr*- 
face  -iGjeeaaiukfli*.  isms*  as  lie  mgaliiar  aaia.  mix  -zhsm- 
*eiT<aa  ie  fnjODtnft  *r  wbms  j»  Hjtnms's  expezzmsiiff  - 
T^nfiRngHife  pwyrf  ■rih'kiniSf'  of  hoc&jsibl  wide!  vrmla 
f'iniL  "J3A  idfaui&T  -faihttut1  —^  nr^n-; r^nfiffi  *fcifly  flf  mafsresia,. 

*a»&i  :t  w  aoii  Timm* ills    nsysjK&er  wii  dbac-eosl     in£i* 
ue  former  *&«*£  Sam  yhwyAjug  rf  k*i«w  wibM&nr.  iih» 
aaotircfr  -&*  »xkw  $*&e&»  ami  ij  is  ikt^bctt  jjss, 
folpimret  ^£  aaLawsisssnt  2»3w>  gs^gMitisg  rf  unDnck 

T*>  de&Mfics*  satana  escreaeass.  lie  ^bpi  ^^^  s  pro- 
baiaij  lie  pTTWBg&ase  of  jtml  lie  free  acai  tf  wiaci  has  leeai 
pr£Tiu«&ry  a««mkiiwj  bj  a  ^a*e   asbes.  inc.  £e~> 

To  p; tTeas  &e  escape  rf  dasagreeaiHe  ami  perkaps  uxxSots 
gage*  from  ieecsapoisasg  animal  muter,  ami  t»  osayert  k  isrto 
good  sjAire.  £.  Brown  ree>»ntem&  Load.  Jam.  Arcs. 
1*47  pouring  into  a  prrnr  *  diifcrte  teiixka  of  snip-iaie.  are- 
ria^,  *r  pTro2igna£e  of  ironv  or  misiaae  of  margasese  from 
tae  %.ianfactnre  of  :  je^aciiig-sali  -  stirring  TO-  ii*a  ccTering 
i:  with  a  good  absorbent  To  pes.  wood^agh,  and  2,S  p*s.  saw- 
dust,  bone-powder,  ic. »  and  closing  tie  building  for  10 
minute*.  Thus  freed  from  odor.  ::  asaj  l«  transported  to  a 
poudrette  building,  where  it  »  mixed  with  15-29  per  cent,  of 
a  drying  powder,  dried,  and  packed. 

Blood  out  be  rendered  inodorous  and  incapable  of  putrefac- 
tion by  adding  to  it  a  solution  of  chloride  of  iron  or  of 
manganese,  which  unites  with  and  coagulates  the  albuminous 
matter,  and  then  drying  it  alone,  or  mixing  with  absorbents 
and  drying  it- 

5.  A$he$  of  Plant*. — It  is  hoped,  and  with  good  reason, 
that  an  accurate  determination  of  the  ashes  of  plants  and  of 
parts  of  plants,  will  assist  in  determining  what  special  mineral 
substances  are  needed  bj  those  plants,  or  their  parts,  for  their 
more  perfect  derelopment     Hence  these  analyse*  haye  been 
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multiplied  in  no  ordinary  degree  within  the  few  last  years. 
For  the  fullest  view  of  them,  we  refer  to  the  Annual  Report 
for  1849,  by  Liebig,  Kopp  and  others,  and  give  here  only  an 
example  of  such  analyses. 

Ashes  of  Pine-wood. — Sacc's  analysis  (Ann.  de  Chim.  et  de 
Phys.  xxv.)  gives  the  following  result : 

Silica 10.8667 

Sulphuric  acid 1.2844 

Phosphoric  acid 3.5569 

Chlorine.'. 0.1229 

Peroxide  of  iron 2.6018 

Protoxide  of  manganese 2.6498 

Magnesia 3.98?3 

Lime 58.6475 

Potassa 2.3076 

Soda 13.9751 

Ashes  of  Coffee. — T.  J.  Herapath,  who  analyzed  the  ashes 
of  the  berries  of  the  eoffea  Arabica,  with  a  view  to  the  deter- 
mination of  the  best  manure  for  promoting  the  growth  of  the 
plant,  obtained  the  following  per  centage  composition.  (Gh. 
Gaz.  vi.) 

Phosphoric  acid 19.801 

Sulphuric      "   0.244 

Potassa 16.512 

Soda 6.787 

Chloride  of  sodium 0.645 

Lime 2.329 

Magnesia 5.942 

Sulphate  of  lime 1.751 

Phosphate  of  lime 45.551 

Silicic  acid 0.438 

100.000 

The  author  calculates,  from  this  analysis,  that  every  ton 
of  berries  removes  from  the  soil  the  following  proportions  of 
mineral  substances : 
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5*.  «L 

Phosphoric  acid 27  ...  14J 

Sulphuric       "  .....! 0  ...  1-3J 

Potassa 11  ...     4 

Soda 4  ...  10 

Chloride  of  sodium _ 0  ...     7 

Lime - 1?  ...  14 

Magnesia 4  ...     1 

Silick  acid 0  ...     -5 

68  5 

6.  Agricultural  Products, — That  chemistry  might  prove  a 
great  benefit  to  agriculture,  no  one  donbts ;  bnt  that  it  has  not 
jet  done  so,  is  true.  The  changes  undergone  by  milk  and 
cream  in  their  metamorphosis  into  cheese  and  bntter  hare  not 
been  minutely  and  accurately  studied ;  and  by  way  of  illus- 
trating the  bearing  of  chemistry  on  these  points,  we  offer  an 
alkalimetric  method  of  determining  the  richness  of  milk,  and 
Reiset's  examination  of  the  yield  of  butter  under  different  cir- 
cumstances of  milking. 

Lactometry. — Poggiale  (Comptes  Rendus,  1849)  proposes  to 
estimate  the  richness  of  milk  by  determining  the  volume  of 
sugar  of  milk  contained  in  it ;  the  proportion  of  that  in- 
gredient having  been  found  by  experiment  to  be  uniformly 
near  52.7  in  1000  pts.  of  pure  milk.  His  process  is  based 
upon  the  reduction  of  copper-salt  by  sugar  of  milk.  He 
employs  a  test-liquid,  made  by  mixing  a  solution  of  10  grm. 
crystallized  sulphate  of  copper,  with  one  of  10  grm.  crys- 
tallized bitartrate  of  potassa,  and  dissolving  the  precipitate  in 
an  aqueous  solution  of  30  grm.  caustic  potassa,  diluting  with 
water  to  the  quantity  of  200  grm.,  and  filtering.  20  cubic 
centimeters  of  this  clear  blue  liquid  correspond  with  two 
decigrammes  of  whey,  of  which  latter  pure  milk  contains  923 
pts.  in  the  thousand.  In  1000  pts.  of  whey,  there  are  there- 
fore 57  pts.  of  sugar.  The  fat  and  casein  having  been 
coagulated  by  mixing  the  milk,  say  50  grm.  with  a  few  drops 
of  acetic  acid,  and  heating  to  120°,  are  then  to  be  separated 
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by  filtration.  The  filtrate  or  whey  is  poured  into  a  cylinder 
graduated  into  divisions  of  a  fifth  of  a  cubic  centimeter,  and 
thence  added,  dropwise,  to  20  cub.  centimeters  of  the  test- 
liquid,  until  the  disappearance  of  its  blue  color.  The  number 
of  divisions  of  whey  required  to  effect  this  are  then  to  be 
noted,  and  the  weight  of  sugar  in  the  1000  pts.  calculated  by 
the  rule  of  three.  The  liquor  must  be  contained  in  a  glass 
flask  and  boiled  before  and  after  each  addition  of  whey. 

Yield  of  Butter. — Reiset  instituted  a  series  of  experiments 
to  determine  the  truth  of  a  statement  by  Peligot,  that,  during 
milking,  the  last  portions  of  milk  were  richer  in  solid  consti- 
tuents than  the  first.  He  employed  two  cows,  which  grazed 
through  the  day  and  were  stalled  without  food  through  the 
night.  The  following  tables  contain  the  results.  The  residues 
were  obtained  by  evaporating  20  grm.  of  the  milk  to  dry- 
ness at  212°. 


White  Cow,  No. 

1. 

Daw. 

Time  of  Milking. 

§8?32 

ridue 
100 
1.  of 

Ik. 

2        *»' 

Mean. 

Weight  of 
Milk 

bIsIs 

Zalzx 

&aUx 

obtained. 

1843. 

h.  min. 

h.  min. 

16  Oct. 

6        A.M. 

12 

9.33 

16.04 

12.68 

4940 

27    " 

7 

12 

9.90 

15.85 

12.87 

4840 

81    " 

7 

12 

9.90 

17.82 

13.86 

4200 

29    " 

6  30  P.  M. 

11  30 

10.41 

21.30 

1£.85 

4570 

31    " 

6  30     " 

11  30 

9.62 

19.07 

14.34 

4100 

28    " 

6  30     " 

6 

13.30 

16.30 

14.80 

2000 

26    " 

6  80    " 

6 

12.80 

16.06 

14.43 

2540 

25    " 

12        M. 

5 

11.49 

17.70 

14.60 

2600 

27    " 

12         " 

5 

12.00 

21.20 

16.60 

2695 

INov. 

12         " 

5 

13.60 

18.60 

16.05 

2355 

30  Oct. 

4       P.M. 

4 

17.19 

16.93 

17.06 

1320 

INov. 

4          " 

4 

16.28 

14.73 

16.00 

1240 

80  Oct. 

6  30    " 

6  30 

14.60 

18.33 

18.86 

425 

INov. 

6  80    « 

6  80 

12.84 

13.08 

12.86 

'     530 

1844. 

20  Sept. 

2  16     " 

1  15 

13.65 

18.89 

13.77 

660 

n 

3  30    " 

1  15 

11.65 

11.89 

11.77 

60 

«c 

6          " 

1  80 

10.96 

— 

— 

20 

c< 

6  30     " 

1  30 

10.88 

13.33 

12.10 

normal. 

1843. 

RedC 

low,  No.  2 

• 

8  Nov. 

7       A.M. 

12  80 

11.01 

17.68 

14.32 

4466 

2    " 

6  30  P.  M. 

6  30 

13.16 

17.29 

15.22 

2210 

3    " 

12        M. 

5 

14.37 

18.93 

16.65 

2120 

<« 

6  30  P.  M. 

5 

13.20 

17.60 

16.85 

2040 

C( 

1  30     " 

1  30 

18.34 

16.33 
Rtstdneof 

17.33 
Residue  of 

80 

1844. 

the  middle. 

laatmilk. 

20  Sept 

12       M. 

5 

10.96 

18.14.. 

....1</.*U.. 

•White  Cow. 

27    " 

« 

6 

12.18 

13.72.. 

.  •  •  •  m\J,  \Jv  . « 

•Bed  Cow. 

'»;:. 
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uiiicii  rire  kept  on  the  grass,  is 
lL  /.Haincd  from  such  as  are  stalled 


u* 
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VJ 


j 


j.   :.       i 


..u 


■:»cd  above  in  the  milk  seem  only  to 

;>uriiou  of  the  residue  insoluble  in 

*'..■     !:iu^oa  and  ashes  of  this  portion,  are 

:•  \ui  >*y  the  following  table.     The  num- 

'.  i.iiu  will  be  found  in  the  preceding  table, 

'■•isiigj  the  residue  from  the  first  portions 

1  M\>.u  .lie  laat,  with  their  respective  quantities 

f.u,  \l'.},  and  insoluble  (casein,  &c). 


i.  ■■•■ 

Insoluble 

Nitrotfvn  In  10U  pta.  of  .Salts  in  lot)  pta.  of 

■■   M    \ 

lb  KOliT. 

8.10 

that  mtolublv  in  KUktJ  the  vaine  Residue. 

■     •  1 
I 

•  •  • 

•  •  • 

I    ■       *" 

i,.  .0     > 

9. 26 

•  ■  • 

•  •  • 

.  i 

il  SO 

9.10 

•  ■  • 

•  •  • 

■       »;  ■       » 

.■■■<>  ' 

8.22 

•  •  • 

«  •  • 

.  '  a    . 

I  "7    i 

9.84    1 

0.80 

0.71 

.     .0 

l..  20 

8.10 

0.28 

0.80 

■    i  _'  Dil 

:'..50    ' 

8.70    . 

:>.88 

0.75 

i  . :  /»> 

UlO 

8.10 

0.09             I           0.84 

1  "■  ■'•<>    ', 

3.2a 

8.37    ' 

1 

1 

•  •  ■                                                        •  •  • 

1    !S.  \0 

10.70 

7  80 

• » • 

•  •  • 

.  i;  r» 

y.7o 

7.49 

•  •  • 

•  •  • 

i  |i",  'i.: 

H.00 

8.83 

0.09                        1.11 

i  M  "I      ; 

2.20 

8.81 

6.:<2 

•  •  • 

^  1 1  .'in 

9.70 

7.98 

0.20 

0.74 

■  I.1.20     ' 

440 

8.80 

0.42 

0.03 

'(  »:  w   ; 

9.10 

8.40 

6.70 

0.70 

.  i.i.ift    ' 

4.::o 

8.86 

6.90 

•  •  • 

l  I7.12U     ! 

8.  HO 

8.49 

•  •  • 

•  ■  • 

i  M.<i0     1 

7.20 

7.40 

•  •  • 

•  •  * 

t  n.:s3    ' 

7.10 

6.28 

•  ■  • 

•  ■  • 

i  15.28     1 

4.90 

10.88 

•  •  • 

•  •  • 

I  14.78     1 

6.10 

9.03 

•  •  • 

•  •  • 

f  12.84     ' 

4.90 

7.94 

«  •  • 

•  •  • 

\  13.08     1 

4.30 

8.78 

•  •  • 

•  •  • 

1    9.02 

1  ■>»> 

8.40 

6.34 

0.75 

\  10.07 

11.20 

7.87 

6.11 

0.74 

(  14.37 

6.90 

8.47 

6.92 

0.77 

18.98 

10.60 

8.48 

6.00 

0.77 
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It  appears  from  the  foregoing  that  it  would  be  better  for 
the  farmer  to  reserve  the  last  portions  of  milk  for  making 
butter,  in  order  to  obtain  a  larger  yield  from  the  same  weight 
of  milk;  unless,  indeed,  all  the  milk  obtained  is  employed  for 
this  purpose.  The  following  experiments  show  this  conclusively. 

1.  From  the  21st  to  28th  Aug.  1843,  106,056  grm.  of  milk 

gave  4850  grm.  butter,  or  4.57  per  cent,  of  the  milk. 

2.  From  the  6th  to  the  10th  Sept.,  62,415  grm.  milk  gave 

2870  grm.  butter,  or  4J  per  cent. 

3.  Milk  collected  from  27th  Sept.  to  3d  Oct 79,025  grm. 

Last   portions   of   the    milking,  worked   for 

butter 18,765 

Amount  of  butter  obtained 1,245 

Or  6.63  per  cent,  of  the  milk  employed; 

4.  Milk  obtained  from  4th  to  7th  Oct 42,835 

Last  portions  of  the  milkings 8,565 

Butter  obtained 721 

Or  7.53  per  cent,  of  the  milk  used. 

5.  Milk  obtained  from  8th  to  15th  Oct.  (inclusive)  85,850 

Last  portions  of  the  milkings 12,495 

Butter  obtained 1,050 

Or  8.4  per  cent,  of  the  milk  used. 

(Ann.  de  Chim.  et  de  Phys.  (3)  xxv.  82-85.  Abstr.  in  Ch. 
u.  Ph.  Centralbl.  1850.) 
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Milk  preserved • 189 

Mordants 181 

,  new : 133 

Nickel  and  cobalt 62 

alloys 68 

Niello  work 84 

Nitre 102 

Nitric  acid,  anhydrous 102 

Nitrates 116 

Nutrition,  index  of 187 

• 

Oenanthin  120 

Oil,  cocoanut 158 

— ,  whale,  bleached. 158 

filter 159 

,  lubricating....^ 159 

— ,  fat,  tested 160 

Tarnish 154 

Oily  acids,  recovered 162 

Oils,  essential 163 

Oleics 14,  157-171 

Olive  dye,  from  chrome 141 

Opium,  test  for 119 

Orchil 137-140 

Oxygen,  pure 24 

Ozone 130 
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Papaverin 119 

Paper,  improved  process  of  making 144 

,  bleached,  water-proof,  &c 146 

Paraguay  tea 186 

Parting  by  sulphuric  acid 56 

nitric  acid 57 

Pectin,  pectic  acid,  &c 191 

Perfumery 162 

Pharmaceutics  and  chemicals 113-126 

Phosphatometry  197 

Phosphate  of  lime  in  basaltic  rocks 195 

,  composition  of. 196 

,  solubility  of 196 

,  acid  salt 197 

magnesia  and  ammonia 197 

Photography .* 86-90 

on  glass 89 

Photographio  paper 87 

Photogenic  glasses. 89 


INDEX.  21S 

8*a-water  purified  for  drinking. 184 

Semi  vitrification 20-88 

Sheet  fabrics,  &c 144-152 

Shot 49 

Silver,  extraction  from  ores. 54 

,  chloride  of,  solul ;'.-.:?  55 

: .reduction  66,67 

,  cleaned        .....................................................................     68 

Bilvering 72-78 

glut,  for  ornament  28 

mirrors 74 

Stwpsiea  14,  172-190 

Slags  of  :  in,     -  -  fur  cement 86 

Soap 182 

.  recovered 140 

Soda  Mb,  manufacture  of. 98 

,  bicarbonate  of,  tasted  100 

Boils,  from  disintegration  of  rocks 195 

Soldering  salt 89 

cast  and  bar  iron 69 

Sooranjee 189 

Solution  and  filtration 92 

Speculum  metal.  64 

Sponge,  bleached. ...  180 

Starch 172 

*  of  soda 182 


cement 

Sto           ti£  *al 

<!t       h   ' 

Sugar,  tesls  for 178 

,  refiaed 176 

filter.  178,179 

,  fermented                      180 

Sulphur  and  sulphuric  acid 94 

Sulphuric  acid  and  Ttaler,  densities  of 90 

,  new  proeo*s  fur 97' 

Sulphurous  acid,  cryMnlliii»d. 97 

of  Bodiam. 116 

Tahnini! 146 


216 


- i«c 

~ 120 

Xa.  sulynB  of  metallic ~ 50 

piste .- .. ... .. 51 

.  aHorF  at _  64 

.  compounds  of. ............... ..._  .................. ......... ...... .........  181— 1S2 

sad  copper  alloy..  .. ~ .. C5 


ruTKAKAmzxK,  artificial .. 118 

TAXFIBHXf  ... .. ^.  158-155 

T  until  slips  and  warming. M ..    £1 

Vitrification .. .. 26-29 

VilMUC  AJfl>   VESTXLATIOV - 21 

Waste  gases  of  blast  furnacee 40 

▼star,  fur  manufacturing M M     91 

,  tested 91 

,  as  a  bererage 184 

.from  sea-water .. «  184 


-,  action  on  lead  pipe — ..~  185 

161 

Welding  powder 69 

Whale  oiL .. 158 

▼seat  flour  tested  for  corn  meal 187 

White  lead. 108 

Wise,  sulphuric  acid  in 188 

,  effect  of  oak  casks  on 188 

,  sour,  sweetened. 184 

Woagshj 18S 

Yellow  inr*,  from  chrome .. 141 

Zivc-oees  in  the  United  Statee 51 

and  copper  allojs 63-04 

and  iron 67 

,  amalgamated 71 

Ziacking 88 

Zinc-white 105-107 


THE  END. 


trstserrro  *t  l.  joomi  as*  oo. 


EXTEACT8 


FROM   THE 


PROCEEDINGS  OF  THE  BOARD  OF  REGENTS 


OF  THE 


SMITHSONIAN  INSTITUTION, 


IN   RELATION   TO 


THE    ELECTRO-MAGNETIC    TELEGRAPH. 


EXTEAOTS 


FEOM  THE 


PROCEEDINGS  OF  THE  BOARD  OF  REGENTS 


or  THB 


SMITHSONIAN  INSTITUTION. 


Washington,  March  16, 1857. 

The  Secretary,  Prof.  Jos.  Henry,  made  a  communication  to  the  Board, 
[A,]  relative  to  an  article  which  had  been  published  by  Prof.  S.  F.  B. 
Morse,  containing  charges  against  his  moral  character  and  his  scientific 
reputation. 

The  Chancellor,  Chief  Justice  Taney,  corroborated  Prof.  Henry's 
statement  as  to  his  advising  a  delay  in  noticing  the  publication  referred 
to,  until  the  public  mind  should  be  more  settled  in  regard  to  the  policy  of 
the  Institution,  and  the  discussions  which  had  arisen  in  Congress  in  refer- 
ence to  it  should  be  ended. 

He  stated  that  it  would  be  seen  by  the  report  of  the  decision  of  the 
Supreme  Court,  in  the  case  in  which  Professor  Henry  was  a  witness,  that, 
in  the  opinion  of  the  court,  Prof.  Morse  had  produced  no  testimony  that 
could  invalidate  the  testimony  of  Professor  Henry,  or  impair  in  any 
degree  its  weight ;  and  that  the  court  gave  full  credit  to  it  in  the  judg- 
ment it  pronounced. 

On  motion  of  Mr.  Mason,  the  following  resolution  was  adopted : 

Metolved,  That  the  communication  of  the  Secretary  and  accompanying 
documents  be  referred  to  a  committee,  to  examine  and  report  upon  it  at 
the  next  session  of  the  Board  of  Regents. 


Win**!!!**  i&*Cbi«e&ir-&opam^  Afo?«rn»  MiaraL  PxiKX  Fmcx. 
*i*j.  l^vt^i-Ji^  a*  the  committee. 


1* 
Pr*L  Peitou,  :u  beiialf  of  the  special  connnijcee  to  whoa,  tie 
v-^ii^u  j  f  Professor  Hear  v.  >f  Marek  15,  1*57.  together  vick  accmpux- 
iag  i'jcuitttnis,  ic,  were  referred,  prepensed  a  report*  [B.J      *     *     * 

The  report  was  accepted,  and  the  resoiozicm  stbwtted  [C] 
iboudIj  adopted* 


[A.] 


COMMUNICATION 

FROM 

PROF.  JOSEPH  HENRY,  SECEETABT  01  THE  SMITHSONIAN  INSTITUTION 

RELATIVE  TO  A 

PUBLICATION  BY  S.  F.  B.  MORSE. 


Presented  to  the  Board  of  Regents  of  the  Smithsonian  Institution,  March  16, 1857. 


Gentlemen  :  In  the  discharge  of  the  important  and  responsible  duties 
which  devolve  upon  me  as  Secretary  of  the  Smithsonian  Institution,  I 
have  found  myself  exposed,  like  other  men  in  public  positions,  to  unpro- 
voked attack  and  injurious  misrepresentation.  Many  instances  of  this,  it 
may  be  remembered,  occurred  about  two  years  ago,  during  the  discussions 
relative  to  the  organic  policy  of  the  Institution ;  but,  though  very  unjust, 
they  were  suffered  to  pass  unnoticed,  and  generally  made,  I  presume,  no 
lasting  impression  on  the  public  mind. 

During  the  same  controversy,  however,  there  was  one  attack  made  upon 
me  of  such  a  nature,  so  elaborately  prepared  and  widely  circulated,  by 
my  opponents,  that,  though  I  have  not  yet  publicly  noticed  it,  I  have, 
from  the  first,  thought  it  my  duty  not  to  allow  it  to  go  unanswered.  I 
allude  to  an  article  in  a  periodical  entitled  "  Shaffner's  Telegraph  Com- 
panion," from  the  pen  of  Prof.  S.  F.  B.  Morse,  the  celebrated  inventor 
of  the  American  electro-magnetic  telegraph.  In  this,  not  my  scientific 
reputation  merely,  but  my  moral  character  was  pointedly  assailed ;  in- 
deed, nothing  less  was  attempted  than  to  prove  that  in  the  testimony 
which  I  had  given  in  a  case  where  I  was  at  most  but  a  reluctant  witness, 
I  had  consciously  and  wilfully  deviated  from  the  truth,  and  this,  too, 
from  unworthy  and  dishonorable  motives. 

Such  a  charge,  coming  from  such  a  quarter,  appeared  to  me  then,  as  it 
appears  now,  of  too  grave  a  character  and  too  serious  a  consequence  to  be 
withheld  from  the  notice  of  the  Board  of  Regents.  I,  therefore,  presented 
the  matter  unofficially  to  the  Chancellor  of  the  Institution,  Chief  Justice 
Taney,  and  was  advised  by  him  to  allow  the  matter  to  rest  until  the  then 
existing  excitement  with  respect  to  the  organization  of  the  Institution 


saxnld  f?d»4e,  aad  that  in  tbe  mt  ■■tium1  tike  materials  for  a  refafcation  of 
the  c&arge  might  be  collected  asd  prepared,  to  be  brought  forward  at 
the  proper  time,  if  I  should  think  it  necessary. 

The  article  of  Mr.  Morse  was  published  in  1BS5.  bat  at  tike  seastou  of 
tbe  Board  in  18&6  I  was  Dot  prepared  to  present  tbe  ease  properly  to 
jour  consideration*  and  I  now  (1857)  embrace  tbe  first  opportunity  of 
bringing  the  subject  officially  to  your  notice,  and  asking  from  you  as 
investigation  into  the  justice  of  the  charges  alleged  against  me.  And 
this  I  do  most  earnestly,  with  the  desire  that  when  we  shall  all  hare 
pasted  from  this  stage  of  being,  no  imputation  of  having  attempted  to 
erade  in  silence  so  grave  a  charge  shall  rest  on  mi ;  nor  on  yoa%  of  having 
continued  to  derolre  upon  me  duties  of  the  highest  responsibility,  after 
thai  was  known  to  some  of  you  individually,  which,  if  true,  should  render 
me  entirely  unworthy  of  your  confidence.  Duty  to  the  Board  of  Regents, 
as  well  as  regard  to  my  own  memory,  to  my  family,  and  to  the  troth  of 
history,  demands  that  I  should  lay  this  matter  before  you,  and  place  in 
your  hands  the  documents  necessary  to  establish  the  veracity  of  my 
testimony,  so  falsely  impeached,  and  the  integrity  of  my  motives,  so 
wantonly  assailed. 

My  life,  as  is  known  to  you,  has  been  principally  devoted  to  science, 
and  my  investigations  in  different  branches  of  physics  have  given  me 
some  reputation  in  the  line  of  original  discovery.  I  have  sought,  how- 
ever, no  patent  for  inventions,  and  solicited  no  remuneration  for  my 
labors,  but  have  freely  given  their  results  to  the  world,  expecting  only, 
in  return,  to  enjoy  tbe  consciousness  of  having  added,  by  my  investiga- 
tions, to  the  sum  of  human  knowledge,  and  to  receive  tbe  credit  to  which 
they  might  justly  entitle  me. 

I  commenced  my  scientific  career  about  tbe  year  1828,  with  a  series 
of  experiments  in  electricity,  which  were  continued  at  intervals  up  to  the 
period  of  my  being  honored  by  election  to  the  office  of  Secretary  of  this 
Institution.  The  object  of  my  researches  was  the  advancement  of  science, 
without  any  special  or  immediate  reference  to  its  application  to  tbe  wants 
of  life  or  useful  purposes  in  the  arts.  It  is  true,  nevertheless,  that  some 
of  my  earlier  investigations  bad  an  important  bearing  on  the  electro- 
magnetic telegraph,  and  brought  the  science  to  that  point  of  development 
at  which  it  was  immediately  applicable  to  Mr.  Morse's  particular  inven- 
tion. 

In  1831  I  published  a  brief  account  of  these  researches,  in  which  1 
drew  attention  to  the  fact  of  their  applicability  to  the  telegraph  ;  and  in 
1832,  and  subsequently,  exhibited  experiments  illustrative  of  the  appli- 
cation of  tbe  electro-magnet  to  the  transmission  of  power  to  a  distance, 
for  producing  telegraphic  and  other  effects.     The  results  I  had  published 


were  communicated  to  Mr.  Morse,  by  his  scientific  assistant,  Dr.  Gale,  as 
will  be  shown  on  the  evidence  of  the  latter ;  and  the  facts  which  I  had 
discovered  were  promptly  applied  in  rendering  effective  the  operation  of 
his  machine. 

In  the  latter  part  of  1837  I  became  personally  acquainted  with  Mr. 
Morse,  and  at  that  time,  and  afterwards,  freely  gave  him  information  in 
regard  to  the  scientific  principles  which  had  been  the  subject  of  my  in- 
vestigations. After  his  return  from  Europe,  in  1839,  our  intercourse  was 
renewed,  and  continued  uninterrupted  till  1845.  In  that  year,  Mr.  Vail, 
a  partner  and  assistant  of  Mr.  Morse,  published  a  work  purporting  to  be 
a  history  of  the  Telegraph,  in  which  I  conceived  manifest  injustice  was 
done  me.  I  complained  of  this  to  a  mutual  friend,  and  subsequently  re- 
ceived an  assurance  from  Mr.  Morse  that  if  another  edition  were  published, 
all  just  ground  of  complaint  should  be  removed.  A  new  emission  of  the 
work,  however,  shortly  afterwards  appeared,  without  change  in  this  re- 
spect, or  further  reference  to  my  labors.  Still  I  made  no  public  complaint, 
and  set  up  no  claims  on  account  of  the  telegraph.  I  was  content  that  my 
published  researches  should  remain  as  material  for  the  history  of  science, 
and  be  pronounced  upon,  according  to  their  true  value,  by  the  scientific 
world. 

After  this,  a  series  of  controversies  and  lawsuits  having  arisen  between 
rival  claimants  for  telegraphic  patents,  I  was  repeatedly  appealed  to,  to  act 
as  expert  and  witness  in  such  cases.  This  I  uniformly  declined  to  do,  not 
wishing  to  be  in  any  manner  involved  in  these  litigations,  but  was  finally 
compelled,  under  legal  process,  to  return  to  Boston  from  Maine,  whither 
I  had  gone  on  a  visit,  and  to  give  evidence  on  the  subject.  My  testimony 
was  given  with  the  statement  that  I  was  not  a  willing  witness,  and  that 
I  labored  under  the  disadvantage  of  not  having  access  to  my  notes  and 
papers,  which  wero  in  Washington.  That  testimony,  however,  I  now 
reaffirm  to  be  true  in  every  essential  particular.  It  was  unimpeached  be- 
fore the  court,  and  exercised  an  influence  on  the  final  decision  of  the 
question  at  issue. 

I  was  called  upon  on  that  occasion  to  state,  not  only  what  I  had  pub- 
lished, but  what  I  had  done,  and  what  I  had  shown  to  others  in  regard  to 
the  telegraph.  It  was  my  wish,  in  every  statement,  to  render  Mr.  Morse 
full  and  scrupulous  justice.  While  I  was  constrained,  therefore,  to  state 
that  he  had  made  no  discoveries  in  science,  I  distinctly  declared  that  he 
was  entitled  to  the  merit  of  combining  and  applying  the  discoveries  of 
others,  in  the  invention  of  the  best  practical  form  of  the  magnetic  telegraph. 
My  testimony  tended  to  establish  the  fact  that,  though  not  entitled  to  the 
exclusive  use  of  the  electro-magnet  for  telegraphic  purposes,  he  was  en- 
titled to  his  particular  machine,  register,  alphabet,  &c.     As  this,  however. 


B 

aid  jkk  unflt  ~3aw  Sal  napmaawniB  of  Mr.  Mane's  comprehensive  chain, 
2  cwiud  jbk  has  hr  wmmn  -Amu  irhile  miming  to  depose  nothing  Irat  truth 
and  »  vMue  xkul  and  while  bo  doing  being  obliged  to  Bpeak  of  my 
i>wu  cuhowhtbs*  anc  xr  alinde  to  the  omissions  in  Mr.  Tail's  book,  I  might 
ei^Mwr  wt9b&*&  za*  iHwbk.  and.  as  it  has  proved,  the  actual,  danger  of 
ha«aic  nir  urazjuefe  uuaranstnied  and  my  testimony  misrepresented.  But 
1  os*  amnr  wc  m  accordance  with  the  statement  of  the  counsel,  Mr.  Chase, 
mn»  Gvunw  uf  Ohio,  that  I  had  no  desire  to  arrogate  to  myself  undue 
mora*  i*  v.»  dttfract  from  the  just  claims  of  Mr.  Morse. 
1  ham*  the  hoatnr  to  be  your  obedient  servant, 

JOSEPH  HENBY. 
T»  tu  Boajbp  or  Ebcekts. 
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[B.] 


REPORT 

or 

THE  SPECIAL  COMMITTEE  OF  THE  BOARD  OF  REGENTS 

ON  THE 

COMMUNICATION  OF  PROF.  HENRY. 


«•» 


Professor  Henry  laid  before  tbe  Board  of  Regents  of  the  Smithsonian 
Institution  a  communication  relative  to  an  article  in  Shaffner's  Telegraph 
Companion,  bearing  the  signature  of  Samuel  F.  B.  Morse,  the  inventor 
of  the  American  electro-magnetic  telegraph.  In  this  article  serious 
charges  are  brought  against  Professor  Henry,  bearing  upon  his  scientific 
reputation  and  his  moral  character.  The  whole  matter  having  been  referred 
to  a  committee  of  the  Board,  with  instructions  to  report  on  the  same,  the 
committee  have  attended  to  the  duty  assigned  to  them,  and  now  submit  the 
following  brief  report,  with  resolutions  accompanying  it. 

The  committee  have  carefully  examined  the  documents  relating  to  the 
subject,  and  especially  the  article  to  which  the  communication  of  Professor 
Henry  refers.  This  article  occupies  over  ninety  pages,  filling  an  entire 
number  of  Shaffner's  Journal,  and  purports  to  be  "  a  defence  against  the 
injurious  deductions  drawn  from  the  deposition  of  Professor  Joseph  Henry, 
(in  the  several  telegraph  suits,)  with  a  critical  review  of  said  deposition, 
and  an  examination  of  Professor  Henry's  alleged  discoveries  bearing  upon 
the  electro-magnetic  t olograph." 

The  first  thing  which  strikes  the  reader  of  this  article  is,  that  its  title 
is  a  misnomer.  It  is  simply  an  assault  upon  Professor  Henry ;  an  attempt 
to  disparage  his  character ;  to  deprive  him  of  his  honors  as  a  scientific 
discoverer ;  to  impeach  his  credibility  as  a  witness  and  his  integrity  as  a 
man.  It  is  a  disingenuous  piece  of  sophistical  argument,  such  as  an 
unscrupulous  advocate  might  employ  to  pervert  the  truth,  misrepresent 
the  facts,  and  misinterpret  the  language  in  which  the  facts  belonging  to 
the  other  side  of  the  case  are  stated. 

Mr.  Morse  charges  that  the  deposition  of  Professor  Henry  "  contains 
imputations  against  his  (Morse's)  personal  character/'  which  it  does  not, 


i?iri  swmiiJ**  it  set  £  <faty  ;**ttt  *ssoae  die  mer  nag^eKatniltg'  ir  2t-u1ijjhui 
VCenrj'z  tasaauuty^  that  va/dmon*  vku%  aroma-tea.  ifdut  maa:  ran- 
:ve£3rtfc  £*t€)s0t!ttigSr  ^^  &y  ^  iiatttrr  n  ^cztsmna  tuKsmsrx.  Hfe  mBBstm 
:H*Xh&'*';Jt  iinz  :zidehm*i -&  iinL  Bi-rrtfessnr  Hisirf  ir  my  fiaeurm^  Iil 
au&ufe  Saariftgr  m  lie  -s&ie^rroh. T  ie  vsrmr  unngaf:  icdinmierUfsri:  su& 
i&febfftiiwa*  in  riie  swat:  mmiuroisu  manner,  mic  tii*  race  imngr  imiff- 
pexufatuiy  aiforanciaxfti  Hj  in*  -^ssmum^  Mc  irae&  C  WjHibeu  am£  ii» 

mmamin*,  ^Hnc  til  iuww<*r:ea:  "vsirnuf  inmt  ie  -^egnmiL  tob?  unafe-nnr 
H?  Pmfewmr  E&mr^.  tnc  "17-  iriu«*fc.r  nut  iryir  :zi  iny  •ssaexniXHsns  if  2*i- 
ffeawi?  Kem^  ;tv  "die  mm?*  \f  4&BxrumnQxe&8m.  z  trnraruficuii^  in.  dus 
^pmticiiEMi.  :to*  rites*  n  -Zisi  iiimstrr  ^f*smuiffii'  fiaeawEry  g«afexfor  skski^ 

UHi*  <wwn<^  it1  ^hi»  •«harj«  ig3injf£  Ihnfewnr  ffiairy  ife.  iinc  H&  g&*z 
&1*#  ^Jtrunnnj  n  im  t^ijnwniia  in.  die  ^fer^rtgi  tcare^  uu£  iinc  Iff  iaff 
'^nra&f  die  **j55ffic  n?  ii*w**r:is*  iix.  die  S&&U&&  Snariig  ngim.  As*  duBOEn^ 
?iw^»«^tfeii^i9li  ^HiiA  *»*r**  maife  "iy  rpsjwihira  3e*bs%uso»  ;  in:  <n&sff 
iwwHfev  &#£%#  lUi*  friodj  «Mm&&  ^iwc  &«  aa£  Ifafiaxg  si  Bmru  lac  <&«* 

Tivf&me  W&x*j,  m  %■  ycfwfr  many  itugftc  st&Sjr  faexm  sStivmA  sniii 
dtnir^ft*  to  pa**  in  *i«sn<9^    Bte  *&&uftttg  fn.  dk'  imgurtUani  gwacaiiii  *&b& 

*nm&V4v  A«vt  -wU-7  ffvf  fcW  wa  hfJWff  W  ffv*f  ft&*  favaac  \€  -zu&  Jh&zcaxzxnLr 
fa*  fax*  *  *ii$jtt  tW  4*^r  fcfrf*  liv^r^   to  f^^nrtiifctr  f>&4r  mSji*iS^  «u£  ttr  3Hki* 

iMI  «ftrf  /V'V^tf  ?<viv  jH^jU*  -*i>Jv  i»4^if4  to  iit  <wufiwir  ix  tint  $xr®mms>. 
Y^w  ^w*vrtv(^»A^  4v  A^vt  <^^w^  «  to  fa  *#m&xrj  to  ffiSj'w  Mr-  Msra* 

tkrcwgh  #H  UJU  HU^i'iW  '/  fci  4^^^r*to  *«it*dL     Fwtsmatfdhr,  a  p&uii 

##7wr  «f  OW'^;  ^*  *A  ih*  v#tm+\  m  the  idtprzph  cxses,  in  a  kcur  s»> 
YftAtMm  VUftfy*  4#uA  (>A*m\*mf  Ohio,  Xwmber  26, 1556. 

1«  ittt  jr«ir  J^^  1  «TJd  fntimfamXli  employed  im  the  defeaee  of  eertaia 
WtUcmt*  m%wpA  m  Itfc*  \*mtm*  $4  Memuhihg  befweea  LororiBe  aad  New 
ih\mm,  tpiim*  whvm  zU\\o(  vmfount  had  beeo  filed  in  tae  Cbroit  Coart  of 
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the  United  States  for  the  district  of  Kentucky.  The  object  of  the  bill  was  to 
restrain  the  defendants,  my  clients,  from  the  use  in  telegraphing  of  a  certain 
instrument  called  the  Columbian  Telegraph,  on  the  groundfchat  it  was  an  infringe- 
ment upon  the  rights  of  the  complainants  under  the  patents  granted  to  Professor 
Morse.  It  therefore  became  my  duty,  in  the  preparation  of  their  defence,  to 
ascertain  the  precise  nature  and  extent  of  their  rights.  With  this  view  I  called 
upon  you,  in  August  or  September  of  that  year,  for  your  deposition.  It  was 
taken  before  George  S.  Hillard,  esq.,  a  United  States  Commissioner  for  the  Dis- 
trict of  Massachusetts,  in  Boston.  I  remember  very  well  that  you  were  unwilling 
to  be  involved  in  the  controversy,  even  as  a  witness,  and  that  you  only  submitted 
to  be  examined  in  compliance  with  the  requirements  of  law.  Not  one  of  your 
statements  was  volunteered.  They  were  all  called  out  by  questions  propounded 
either  verbally  or  in  writing  I  was  not  sufficiently  familiar  at  the  time  with 
the  precise  merits  of  the  case  to  know  what  would  or  would  not  be  important, 
and  therefore  insisted  on  a  full  statement,  not  merely  of  the  general  history  of 
electro-magnetism  as  applied  to  telegraphing,  but  of  all  your  own  discoveries  in 
that  science  having  relation  to  the  same  art,  and  of  all  that  had  passed  between 
yourself  and  Professor  Morse  connected  with  these  discoveries  or  with  the  tele- 
graph. You  could  not  have  refused  to  respond  to  the  questions  propounded, 
without  subjecting  yourself  to  judicial  animadversion  and  constraint.  Nothing 
in  what  you  testified,  or  your  manner  of  testifying,  suggested  to  me  the  idea  that 
you  were  animated  by  any  desire  to  arrogate  undue  merit  to  yourself,  or  to  detraot 
from  the  just  claims  of  Professor  Morse. 

S.  P.  CHASE. 

Previous  to  this  deposition,  Mr.  Morse,  as  appears  from  his  own  letters 
and  statements,  entertained  for  Professor  Henry  the  warmest  feelings  of 
personal  regard,  and  the  highest  esteem  for  his  character  as  a  scientific 
man.  In  a  letter,  dated  April  24, 1839,  he  thanks  Prof.  Henry  for  a  copy 
of  his  "valuable  contributions,"  and  says,  "I  perceive  many  things  (in  the 
contributions)  of  great  interest  to  me  in  my  telegraphic  enterprise."  Again, 
in  the  same  letter,  speaking  of  an  intended  visit  to  the  Professor  at  Prince- 
ton, he  says :  "I  should  come  as  a  learner,  and  could  bring  no  'contributions' 
to  your  stock  of  experiments  of  any  value."  And  still  further :  "I  think 
that  you  have  pursued  an  original  course  of  experiments,  and  discovered 
facts  more  immediately  bearing  upon  my  invention  than  any  that  have  been 
published  abroad." 

It  appears,  from  Mr.  Morse's  own  statement,  that  he  had  at  least  two 
interviews  with  Prof.  Henry — one  in  May,  1839,  when  he  passed  the  after- 
noon and  night  with  him,  at  Princeton  ;  and  another  in  February,  1844 — 
both  of  them  for  the  purpose  of  conferring  with  him  on  subjects  relating 
to  the  telegraph,  and  evidently  with  the  conviction,  on  Mr.  Morse's  part, 
that  Prof.  Henry's  investigations  were  of  great  importance  to  the  success 
of  the  telegraph. 

As  late  as  1846,  after  Mr.  Morse  had  learned  that  some  dissatisfaction 
existed  in  Prof.  Henry's  mind  in  regard  to  the  manner  in  which  his  re- 
searches in  electricity  had  been  passed  over  by  Mr.  Vail,  an  assistant  of 
Mr.  Morse,  and  the  author  of  a  history  of  the  American  magnetic  tele- 


gr^k,  Mr.  !&«&£,>>»  am  iutaniem  wiah  ftt£.  Hegrr^  *t  W«ningtmu  bbHL 
amordrag-to  IngtEwm  jwtiuuuU  *"  Well  Pr<£  H^nry,  I  wiEtaie  the  earnest 
tippomuuxy  -chat  is  afforded  me  in  aamhingl  max  publish,  to  have  justice 
din*  **>  j.ttar  l*burs  ;  fur  I  dv  uot  think  that  jratioe  ha$  been  don?  yon, 
either  Jb>  Europe  or  tins  tHnurtrT/* 

Again,  in  1*4*„  when  Prof,  talker,  of  the  Coast  Surrey^  made  h» 
report  on  the  theory  of  Morse*  e^etnxo-magnetic  telegraph,  in  which  the 
eifreaaion  occurred.  ~the  helix  of  a  soft  iron  magnet,  prepared  after  the 
manner  first  pointed  out  by  Prat  Henry,"  Mr-  Morse,  to  whom  the  re- 
port va*  Buhxxatted,  Baud :  "  I  hare  now  the  long  wished  for  opportunity 
to  4&  Justiee  publicly  to  Henry's  discovery  beaj-ing  on  the  telegraph."" 
And  in  a  note  prepaid  by  him,  and  intended  to  be  printed  with  Pro£ 
Walker's  report,  he  eays :  u  The  allusion  rou  make  to  the  helix  of  a  soft 
mm  magnet,  prepared  after  the  maimer  first  pointed  oat  bj  Pro£  Henry, 
give*  me  an  opportunity,  of  which  I  gladly  avail  myself,  to  Bay  that  I 
tiuitk  titat  Justice  ha*  uot  yet  been  done  to  Prof.  Henry,  either  in  Scrape 
or  m  tUf  -own/try.,  for  the  discovery  of  a  scientific  fact,  which,  in  its  bear- 
ing on  telegraphs,  whether  of  the  magnetic  needle  or  electro-magnet  order, 
*§  of  tfce  greatest  importance/' 

lie  tie*  proceeds  to  give  a  historical  synopsk,  showing  that,  although 
suggestions  had  been  made  and  plana  devised  by  Soeinmering,  in  181L,  aad 
by  Awpere,  in  1S29,  yet  that  the  experiment*  of  Barlow,  in  1824,  had 
led  that  investigator  to  pronounce  u  the  idea  of  an  electric  telegraph  to 
be  ebijtterieal  — an  opinion  that  was,  for  the  time,  acquiesced  in  by 
scientific  men.  He  shows  that,  in  the  interral  between  1824  and  1829, 
no  further  suggestions  were  made  on  the  subject  of  electric  telegraphs. 
But  he  proceeds — u  In  lfc#0,  Prof.  Henry,  assisted  by  Dr.  Ten  Evck, 
while  engaged  in  experiments  on  the  application  of  the  principle  of  the 
galvanic  multiplier  to  the  development  of  great  magnetic  power  in  soft 
iron,  made  the  important  discovery  that  a  battery  of  intensity  overcame 
that  resistance  in  a  long  wire  which  Barlow  had  announced  as  an  insu- 
perable bar  to  the  construction  of  electric  telegraphs.  Thus  was  opened 
the  way  for  fresh  efforts  in  devising  a  practicable  electric  telegraph  ;  and 
Baron  Schilling,  in  1832,  and  Professors  Gauss  and  Weber,  in  1833,  had 
ample  opportunity  to  learn  of  Henry's  discovery,  and  arail  themselves  of 
it,  before  they  constructed  their  needle  telegraphs."  And,  while  claiming 
for  himself  that  he  was  "  the  first  to  propose  the  use  of  the  electro-magnet 
for  telegraphic  purposes,  and  the  first  to  construct  a  telegraph  on  the 
basis  of  the  electro-magnet,"  yet  he  adds,  "to  Prvftssor  Ilenry  is  un- 
questionabiy  due  the  honor  of  the  discovery  of  a  principle  which  proves  the 
practicability  of  exciting  magnetism  through  a  Ung  coil,  or  at  a  distance, 
either  to  deflect  a  needle  or  to  magnetize  soft  jron." 
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What  Mr.  Morse  here  describes  as  a  "  principle,"  the  discovery  of 
which  is  unquestionably  due  to  Professor  Henry,  is  the  law  which  first 
made  it  possible  to  work  the  telegraphic  machine  invented  by  Mr.  Morse, 
and  for  the  knowledge  of  which  Mr.  Morse  was  indebted  to  Professor 
Henry,  as  is  positively  asserted  by  his  associate,  Dr.  Gale.  This  gen- 
tleman, in  a  letter,  dated  Washington,  April  7,  1856,  makes  the  following 
conclusive  statement : 

Washington,  D.  C,  April  7, 1856. 

Sir  :  In  reply  to  your  note  of  the  3d  instant,  respecting  the  Morse  telegraph, 
asking  me  to  state  definitely  the  condition  of  the  invention  when  I  first  saw  the 
apparatus  in  the  winter  of  1836,  I  answer  :  This  apparatus  was  Morse's  original 
instrument,  usually  known  as  the  type  apparatus,  in  whijh  the  types,  set  up  in 
a  composing  stick,  were  run  through  a  circuit  breaker,  and  in  which  the  battery 
was  the  cylinder  battery,  with  a  single  pair  of  plates.  This  arrangement  also 
had  another  peculiarity,  namely,  it  was  the  electro-magnet  used  by  Moll,  and 
shown  in  drawings  of  the  older  works  on  that  subject,  having  only  a  few  turns  of 
wire  in  the  coil  which  surrounded  the  poles  or  arms  of  the  magnet.  The  sparse- 
ness  of  the  wires  in  the  magnet  coils  and  the  use  of  the  single  cup  battery  were 
to  me,  on  the  first  look  at  the  instrument,  obvious  marks  of  defect,  and  I  accord- 
ingly suggested  to  the  Professor,  without  giving  my  reasons  for  so  doing,  that  a 
battery  of  many  pairs  should  be  substituted  for  that  of  a  single  pair,  and  that  the 
coil  on  each  arm  of  the  magnet  should  be  increased  to  many  hundred  turns  each ; 
which  experiment,  if  I  remember  aright,  was  made  on  the  same  day  with  a  bat- 
tery and  wire  on  hand,  furnished  I  believe  by  myself,  and  it  was  found  that  while 
the  original  arrangement  would  only  send  the  electric  current  through  a  few  feet 
of  wire,  say  15  to  40,  the  modified  arrangement  would  send  it  through  as  many 
hundred.  Although  1  gave  no  reasons  at  the  time  to  Professor  Morse  for  the 
suggestions  I  had  proposed  in  modifying  the  arrangement  of  the  machine,  I  did 
so  afterwards,  and  referred  in  my  explanations  to  the  paper  of  Professor  Henry, 
in  the  19th  volume  of  the  American  Journal  of  Science,  page  400  and  onward. 
It  was  to  these  suggestions  of  mine  that  Professor  Morse  alludes  in  his  testimony 
before  the  Circuit  Court  for  the  eastern  district  of  Pennsylvania,  in  the  trial  of 
B.  B.  French  and  others  vs  Rogers  and  others. — See  printed  copy  of  Complain- 
ant's Evidence,  page  168,  beginning  with  the  words  "Early  in  1836  I  procured 
40  feet  of  wire,"  &c,  and  page  169,  where  Professor  Morse  alludes  to  myself  and 
compensation  for  services  rendered  to  him,  &c. 

At  the  time  I  gave  the  suggestions  above  named,  Professsor  Morse  was  not 
familiar  with  the  then  existing  state  of  the  science  of  electro-magnetism.  Had 
he  been  so,  or  had  he  read  and  appreciated  the  paper  of  Henry,  the  suggestions 
made  by  me  would  naturally  have  occurred  to  his  mind  as  they  did  to  my  own. 
But  the  principal  part  of  Morse's  great  invention  lay  in  the  mechanical  adapta- 
tion of  a  power  to  produce  motion,  and  to  increase  or  relax  at  will.  It  was  only 
necessary  for  him  to  know  that  such  a  power  existed  for  him  to  adapt  mechanism 
to  direct  and  control  it 

My  suggestions  were  made  to  Professor  Morse  from  inferences  drawn  by  read- 
ing Professor  Henry's  paper  above  alluded  to.  Professor  Morse  professed  great 
surprise  at  the  contents  of  the  paper  when  I  showed  it  to  him,  but  especially  at 
the  remarks  on  Dr.  Barlow's  results  respecting  telegraphing,  which  were  new  to 
him,  and  he  stated  at  the  time  that  he  was  not  aware  that  any  one  had  even 
conceived  the  idea  of  using  the  magnet  for  such  purposes. 

With  sentiments  of  esteem,  I  remain,  yours  truly, 

L.  D.  GALE. 

Prof.  Jos.  Henry,  Secretary  of  the  Smithsonian  Institution. 
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principally 


cateti,  Mr.  Morse  assigned  to  Dr.  Gale  an  interest  in  the  telegraph,  which 
be  afterward  purchased  back  lor  $li.00tU  as  appear*  from  the  following 
letter  of  Dr.  Gale  : 

Patent  Office,  August  5, 1357. 

1*£A*  mb  :  It  TPpnr  tt>  your*  of  thk  date.  reFpectinr:  the  interest  I  once  pos- 
aeatted  id  Mom  V  i?Ie«*r»pb  patent,  secured  tt»  mt  by  the  said  Morse,  as  alluded 
ti>  by  his  in  hi*  statement  n»  the  Cojnmi&Bianer  of  Patents,  I  would  simply  sale 
that  the  jmrt  I  uaned  abet)  I  entered  the  service  of  the  government  in  this  office 
wa*  originally  given  nit  by  the  said  Worse,  for  serooes  rendered  him  in  making 
hit  invention  practically  effective  in  Bending  currents  through  long  distances.  Msc^, 
and  that  the  said  interest  was  retranaferred  to  the  said  Moraefar  the  sum  of  fifteen 

thousand  dollars. 

Respectfully,, 

L.  B.  GALE. 


It  tins  appears,  both  from  Mr.  Morse's  own  admission  down  to  1848, 
aad  lir  mb  the  testimon y  of  others  most  familiar  with  the  facta,  that  Prof. 
Henry  discovered  the  law,  or  "  principle,*'  as  Mr.  Morse  designates  it, 
which  was  necessary  to  make  the  practical  working  of  the  electro-magnetic 
telegraph  at  considerable  distances  possible ;  that  Mr.  Morse  was  first 
informed  of  this  discovery  by  Dr.  Gale  ;  that  he  availed  himself  of  it  at 
Oftoe,  and  that  it  never  occurred  to  Mr.  Morse  to  den j  this  fact  until  after 
1&48-  He  had  steadily  and  fully  acknowledged  the  merits  and  genins  of 
Mr.  Henry,  as  the  discoverer  of  facts  and  laws  in  science  of  the  highest 
importance  in  the  success  of  bis  long-cherished  invention  of  a  magnetic 
telegraph.  Mr.  Henry  was  the  discoverer  of  a  principle,  Mr.  Morse  was 
the  inventor  of  a  machine,  the  object  of  which  was  to  record  characters  at 
a  distance,  to  convey  intelligence,  in  other  words,  to  carry  into  execution 
the  idea  of  an  electric  telegraph.  Bat  there  were  obstacles  in  the  way 
which  he  could  not  overcome  until  he  learned  the  discoveries  of  Professor 
Henry,  and  applied  them  to  his  machine.  These  facts  are  undeniable. 
They  constitute  a  part  of  the  history  of  science  and  invention.  Hey 
were  true  in  1848,  they  were  equally  true  in  1855,  when  Professor  Morse's 
article  was  published.  We  give  a  passage  here  from  the  deposition  of 
Sea  us  C.  Walkeb,  in  the  case  of  French  rt.  Rogers,  Respondent's  Evi- 
dence, page  199,  bearing  upon  this  whole  subject : 

u  la  consequence  of  some  statement*  made  by  me  in  my  official  reports  relative 
to  the  invention  of  the  receiving  magnet,  a  question  arose  between  Mr.  Morse 
and  myself  as  to  the  origin  of  this  invention.  It  was  amicably  discussed  by  Mr. 
Morse,  Professor  Henry,  Dr.  Gale,  and  myself,  with  Professor  Henry's  article, 
alluded  to  in  answer  to  the  second  question  before  us.  The  result  of  the  inter- 
view was  conclusive  to  ay  mind  that  Professor  Henry  was  the  sole  discoverer  oi 
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the  law  on  which  the  intensity  magnet  depends  for  its  power  of  sending  the 
galvanic  current  through  a  long  circuit.  I  was  also  led  to  conclude  that  Mr. 
Morse,  in  the  course  of  his  own  researches  and  experiments  before  he  had  read 
Professor  Henry's  article,  before  alluded  to,  had  encountered  the  same  difficulty 
Mr.  Barlow  and  those  who  preceded  him  had  encountered,  that  is,  the  impossi- 
bility of  forcing  the  galvanic  current  through  a  long  telegraph  line.  His  own 
personal  researches  had  not  overcome  this  obstacle.  They  were  made  in  the 
laboratory  of  the  New  York  University.  I  also  learned  at  the  same  time,  by  the 
conversations  above  stated,  that  he  only  overcame  this  obstacle  by  constructing 
a  magnet  on  the  principle  invented  by  Professor  Henry,  and  described  in  his 
article  in  Silliman's  Journal.     His  attention  was  directed  to  it  by  Dr.  Gale." 

What  changed  Mr.  Morse's  opinion  of  Professor  Henry,  not  only  as  a 
scientific  investigator,  but  as  a  man  of  integrity,  after  the  admissions  of 
his  indebtedness  to  his  researches,  and  the  oft  repeated  expressions  of 
warm  personal  regard  ?  It  appears  that  Mr.  Morse  was  involved  in  a 
number  of  lawsuits,  growing  out  of  contested  claims  to  the  right  of  using 
electricity  for  telegraphic  purposes.  The  circumstances  under  which 
Professor  Henry,  as  a  well  known  investigator  in  this  department  of 
physics,  was  summoned  by  one  of  the  parties  to  testify  have  already  been 
stated.  The  testimony  of  Mr.  Henrjr,  while  supporting  the  claims  of  Mr. 
Morse  as  the  inventor  of  an  admirable  invention,  denied  to  him  the  addi- 
tional merit  of  being  a  discoverer  of  new  facts  or  laws  of  nature,  and  to 
this  extent,  perhaps,  was  considered  unfavorable  to  some  part  of  the  claim 
of  Mr.  Morse  to  an  exclusive  right  to  employ  the  electro-magnet  for  tele- 
graphic purposes.  Professor  Henry's  deposition  consists  of  a  series  of 
answers  to  verbal,  as  well  as  written,  interrogatories  propounded  to  him, 
which  were  not  limited  to  his  published  writings,  or  the  subject  of  elec- 
tricity, but  extended  to  investigations  and  discoveries  in  general  having  a 
bearing  upon  the  electric  telegraph.  He  gave  his  testimony  at  a  distance 
from  his  notes  and  manuscripts,  and  it  would  not  have  been  surprising  if 
inaccuracies  had  occurred  in  some  parts  of  his  statement ;  but  all  the 
material  points  in  it  are  sustained  by  independent  testimony,  and  that 
portion  which  relates  directly  to  Mr.  Morse  agrees  entirely  with  the  state- 
ment of  his  own  assistant,  Dr.  Gale.  Had  his  deposition  been  objection- 
able, it  ought  to  have  been  impeached  before  the  Court ;  but  this  was  not 
attempted ;  and  the  following  tribute  to  Professor  Henry  by  the  Judge, 
rn  delivering  the  opinion  of  the  Supreme  Court  of  the  United  States, 
indicates  the  impression  made  upon  the  Court  itself  by  all  the  testimony 
in  the  case  :  "  It  is  due  to  him  to  say  that  no  one  has  contributed  more 
to  enlarge  the  knowledge  of  electro-magnetism,  and  to  lay  the  foundations 
of  the  great  inventions  of  which  we  are  speaking,  than  the  Professor  him- 
self/' 

Professor  Henry's  answers  to  the  first  and  second  interrogatories  pre- 
sent a  condensed  history  of  the  progress  of  the  science  of  electro-magnet- 
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I'r  :l-  r  J«»si.l  H  llfcMtV. 

In   Ms    kj.  .siii.n,  Vr  .feasor  Henry's  statement*  are  within    what  ho 
rnijjit  f:iiily  huvy   cluiiiiL-L     IJut  ho  in  a  ni.iii  uf  scienco,  lo^kini:   f«»r  no 
-thf/r  l'cwdnl  than   th^   u-jii^ui-iusiiMa   of  having   <lmn  sonifthin-'   f.r  its 
j.rciii'-ti'in,  arnl  the  reputati'iii  which  the  siK-civHsful   prosecution  of  bcion- 
tifi-  -ngationd  ami  discoveries  may  justly  be  expected  to  give.     In  his 

T  •  "?s  ami  published  writings  he  has  often  pointed  out  incidentally 
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the  possibility  of  applying  the  facts  and  laws  of  nature  discovered  by  him 
to  practical  purposes  ;  he  has  freely  communicated  information  to  those 
who  have  sought  it  from  him,  among  whom  has  been  Mr.  Morse  himself, 
as  appears  by  his  own  acknowledgments.  But  he  has  never  applied  his 
scientific  discoveries  to  practical  ends  for  his  own  pecuniary  benefit.  It 
was  natural,  therefore,  that  he  should  feel  a  repugnance  to  taking  any 
part  in  the  litigation  between  rival  inventors,  and  it  was  inevitable  that, 
when  forced  to  give  his  testimony,  he  should  distinctly  point  out  what  was 
so  clear  in  his  own  mind  and  is  so  fundamental  a  fact  in  the  history  of 
human  progress,  the  distinctive  functions  of  the  discoverer,  and  the  inven- 
tor who  applies  discoveries  to  practical  purposes  in  the  business  of  life. 

Mr.  Henry  has  always  done  full  justice  to  the  invention  of  Mr.  Morse. 
While  he  could  not  sanction  the  claim  of  Mr.  Morse  to  the  exclusive  use 
of  the  electro-magnet,  he  has  given  him  full  credit  for  the  mechanical 
contrivances  adapted  to  the  application  of  his  invention.  In  proof  of  this 
we  refer  to  his  deposition,  and  present  also  the  following  statement  of 
Hon.  Charles  Mason,  Commissioner  of  Patents,  taken  from  a  letter 
addressed  by  him  to  Professor  Henry,  dated  March  31,  1856 : 

U.  S.  Patent  Office,  March  81, 1856. 

Sib  :  Agreeably  to  your  request  I  now  make  the  following  statement : 

Some  two  years  since,  when  an  application  was  made  for  an  extension  of  Prof. 
Morse's  patent,  I  was  for  some  time  in  doubt  as  to  the  propriety  of  making  that 
extension.  Under  these  circumstances  I  consulted  with  several  persons,  and 
among  others  with  yourself,  with  a  view  particularly  to  ascertain  the  amount  of 
invention  fairly  due  to  Professor  Morse. 

The  result  of  my  inquiries  was  such  as  to  induce  me  to  grant  the  extension.  I 
will  further  say  that  this  was  in  accordance  with  your  express  recommendation, 
and  that  I  was  probably  more  influenced  by  this  recommendation  and  the  infor- 
mation I  obtained  from  you,  than  by  any  other  circumstance,  in  coming  to 
that  conclusion. 

I  am,  sir,  yours  very  respectfully, 

CHARLES  MASON. 

Prof.  J.  Henry. 

To  sum  up  the  result  of  the  preceding  investigation  in  a  few  words. 

We  have  shown  that  Mr.  Morse  himself  has  acknowledged  the  value  of 
the  discoveries  of  Professor  Henry  to  his  electric  telegraph;  that  his 
associate  and  scientific  assistant,  Dr.  Gale,  has  distinctly  affirmed  that 
these  discoveries  were  applied  to  his  telegraph,  and  that  previous  to  such 
application  it  was  impossible  for  Mr.  Morse  to  operate  his  instrument  at 
a  distance ;  that  Professor  Henry's  experiments  were  witnessed  by  Prof. 
Hall  and  others  in  1832,  and  that  these  experiments  showed  the  possibility 
of  transmitting  to  a  distance  a  force  capable  of  producing  mechanical 
effects  adequate  to  making  telegraphic  signals :  that  Mr.  Henry's  depo- 
sition of  1849,  which  evidently  furnished  the  motive  for  Mr.  Morse's 
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APPENDIX  TO  THE  REPORT  OF  THE  COMMITTEE. 


STATEMENT  OF  PROF.  HENRY, 


IN   RELATION   TO 


THE  HISTORY  OF  THE  ELECTRO-MAGNETIC  TELEGRAPH. 


In  the  beginning  of  my  deposition  I  was  requested  to  give  a  sketch  of 
the  history  of  electro-magnetism  having  a  bearing  on  the  telegraph,  and 
the  account  I  then  gave  from  memory,  I  have  since  critically  examined 
and  find  it  fully  corroborated  by  reference  to  the  original  authorities.  My 
sketch,  which  was  the  substance  of  what  I  had  been  in  the  habit  of  giving 
in  my  lectures,  was  necessarily  very  concise,  and  almost  exclusively  con- 
fined to  one  class  of  facts,  namely,  those  having  a  direct  bearing  on  Mr. 
Morse's  invention,  and  my  paper  in  Silliman's  Journal  was  likewise  very 
brief  and  intended  merely  for  scientific  men.  In  order,  therefore,  to  set 
forth  more  clearly  in  what  my  own  improvements  consisted,  it  may  be 
proper  to  give  a  few  additional  particulars  respecting  some  points  in  the 
progress  of  discovery,  illustrated  by  wood  cuts. 

There  are  several  forms  of  the  electrical  telegraph  ;  first,  that  in  which 
frictional  electricity  has  been  proposed  to  produce  sparks  and  motion  of 
pith  balls  at  a  distance. 

Second,  that  in  which  galvanism  has  been  employed  to  produce  signals 
by  means  of  bubbles  of  gas  from  the  decomposition  of  water. 

Third,  that  in  which  electro-magnetism  is  the  motive  power  to  produce 
motion  at  a  distance ;  and  again,  of  the  latter  there  are  two  kinds  of  tele- 
graphs, those  in  which  the  intelligence  is  indicated  by  the  motion  of  a 
magnetic  needle,  and  those  in  which  sounds  and  permanent  signs  are  made 
by  the  attraction  of  an  electro-magnet.  The  latter  is  the  class  to  which 
Mr.  Morse's  invention  belongs.  The  following  is  a  brief  exposition  of  the 
several  steps  which  led  to  this  form  of  the  telegraph. 

The  first  essential  fact,  as  I  stated  in  my  testimony,  which  rendered 
the  electro-magnetic  telegraph  possible  was  discovered* by  Oersted,  in  the 


winter  of  181 9- '20.    It  is  niarfnted  br  Sgmre  1,  in  whkh  the  magnetic 
needle  is  deflected  by  nB-1- 

the  action  of  a  correct  of 
galvanism     transmitted  A  — 
through  the  wire  A  B. 
(See  Annals  of  Philos- 
ophy, vol.  16,  page  273. 

The  second  fact  of  importance,  discovered  in  1820,  by  Arago  and  Davy, 

Re.  2.  is  illustrated  in  figure  2. 

It  consists  in  this,  that 
while  a  current  of  gal- 
vanism is  passing  through 
a  copper  wire  A  B,  it  is 
magnetic,  it  attracts  iron 
filings  and  not  those  of 
copper  or  brass,  and  is  capable  of  developing  magnetism  in  soft  iron. 
(See  Annates  de  Chimie,  voL  15,  page  94.) 

The  next  important  discovery,  also  made  in  1820,  by  Ampire,  was  that 
two  wires  through  which  galvanic  currents  are  passing  in  the  same  direc- 
tion attract,  and  in  the  opposite  direction,  repel,  each  other.  On  this  fact 
Ampere  founded  his  celebrated  theory,  that  magnetism  consists  merely  in 
the  attraction  of  electrical  currents  revolving  at  right  angles  to  the  line 
joining  the  two  poles  of  the  magnet.  The  magnetisation  of  a  bar  of  steel 
or  iron,  according  to  this  theory,  consists  in  establishing  within  the  metal 
by  induction  a  series  of  electrical  currents,  all  revolving  in  the  same  direc- 
tion at  right  angles  to  the  axis  or  length  of  the  bar.  (See  Annates  de 
Chimie,  vol.  15,  page  69.) 

It  was  this  theory  which  led  Arago,  as  he  states,  to  adopt  the  method 
of  magnetizing  sewing  needles  and  pieces  of  steel  wire,  shown  in  figure  3. 

n*  *•  This  method  consists  in 

transmitting  a  current  of 
electricity  through  a  he- 
lix surrounding  the  needle 
or  wire  to  be  magnetized.  For  the  purpose  of  insulation  the  needle  was 
inclosed  in  a  glass  tube,  and  the  several  turns  of  the  helix  were  at  a  dis- 
tance from  each  other  to  insure  the  passage  of  electricity,  through  the 
whole  length  of  the  wire,  or,  in  other  words,  to  prevent  it  from  seeking  a 
shorter  passage  by  cutting  across  from  one  spire  to  another.  The  helix 
employed  by  Arago  obviously  approximates  the  arrangement  required  by 
the  theory  of  Ampfcre,  in  order  to  develop  by  induction  the  magnetism 
of  the  iron.  By  an  attentive  perusal  of  the  original  account  of  the  exper- 
iments of  Arago,  given  in  the  Annales  de  Chimie  et  Physique,  vol.  XV, 
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Fig.  4L 


1820,  page  93,  it  will  be  seen  that,  properly  speaking,  be  made  no  elec- 
tro-magnet, as  has  been  asserted  by  Morse  and  others ;  his  experiments 
were  confined  to  the  magnetism  of  iron  filings,  to  sewing  needles  and 
pieces  of  steel  wire  of  the  diameter  of  a  millimetre,  or  of  about  the  thick- 
ness of  a  small  knitting  needle.  (See  Annales  de  Chimie,  vol.  15,  page  95.) 

Mr.  Sturgeon,  in  1825,  made  an  important  step  in  advance  of  the  ex- 
periments of  Arago,  and  produced  what  is  properly  known  as  the  electro- 
magnet. He  bent  a  piece  of  iron  wire  into  the  form  of  a  horseshoe,  cov- 
ered it  with  varnish  to  insulate  it,  and  surrounded  it  with  a  helix,  of  which 
the  spires  were  at  a  distance.  When  a  current  of  galvanism  was  passed 
through  the  helix  from  a  small  battery  of  a  single  cup  the  iron  wire  became 
magnetic,  and  continued  so  during  the  passage  of  the  current.  When  the 
current  was  interrupted  the  magnetism  disappeared,  and  thus  was  produced 
the  first  temporary  soft  iron  magnet. 

The  electro-magnet  of  Sturgeon  is  shown 
in  figure  4,  which  is  an  exact  copy  from  the 
drawing  in  the  Transactions  of  the  Society 
for  the  Encouragement  of  Arts,  &c,  vol. 
xliii.  By  comparing  figures  3  and  4  it 
will  be  seen  that  the  helix  employed  by  Stur- 
geon was  of  the  same  kind  as  that  used  by 
Arago ;  instead,  however,  of  a  straight  steel 
wire  inclosed  in  a  tube  of  glass,  the  former 
employed  a  bent  wire  of  soft  iron.  The  difference  in  the  arrangement  at 
first  sight  might  appear  to  be  small,  but  the  difference  in  the  results  pro- 
duced was  important,  since  the  temporary  magnetism  developed  in  the 
arrangement  of  Sturgeon  was  sufficient  to  support  a  weight  of  several 
pounds,  and  an  instrument  was  thus  produced  of  value  in  future  research. 

The  next  improvement  was  made  by  myself.  After  reading  an  account 
of  the  galvanometer  of  Schweigger,  the  idea  occurred  to  me  that  a  much 
nearer  approximation  to  the  requirements  of  the  theory  of  Ampere  could 
be  attained  by  insulating  the  conducting  wire  itself,  instead  of  the  rod  to 
be  magnetized,  and  by  covering  the  whole  surface  of  the  iron  with  a  series 
of  coils  in  close  contact.  This  was  effected  by  insulating  a  long  wire 
with  silk  thread,  and  winding  this  around  the  rod  of  iron  in  close  coils 
from  one  end  to  the  other.     The  same  principle  ffe*  & 

was  extended  by  employing  a  still  longer  insulated 
wire,  and  winding  several  strata  of  this  over  the 
first,  care  being  taken  to  insure  the  insulation 
between  each  stratum  by  a  covering  of  silk  ribbon. 
By  this  arrangement  the  rod  was  surrounded  by  a 
compound  helix  formed  of  a  long  wire  of  many  coils, 
instead  of  a  single  helix  of  a  few  coils,  (figure  5.) 
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To  ust  thxst*  prioeipks  <«  a  larger  scale,  lie 
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turoa  being  eoflmeofarate  with  the  projectile  power  of  the  batterr. 
Ia  describing  the  resalt*  of  mj  ciapfiifnta,  the  tenas  imUmsity  and 
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quantity  magnets  were  introduced  to  avoid  circumlocution,  and  were 
intended  to  be  used  merely  in  a  technical  sense.  By  the  intensity  magnet 
I  designated  a  piece  of  soft  iron,  so  surrounded  with  wire  that  its  magnetic 
power  could  be  called  into  operation  by  an  intensity  battery,  and  by  a 
quantity  magnet,  a  piece  of  iron  so  surrounded  by  a  number  of  separate 
coils,  that  its  magnetism  could  be  fully  developed  by  a  quantity  battery. 

I  was  the  first  to  point  out  this  connection  of  the  two  kinds  of  the  bat- 
tery with  the  two  forms  of  the  magnet,  in  my  paper  in  Silliman's  Journal 
January,  1831,  and  clearly  to  state  that  when  magnetism  was  to  be  devel- 
oped by  means  of  a  compound  battery,  one  long  coil  was  to  be  employed, 
and  when  the  maximum  effect  was  to  be  produced  by  a  single  battery,  a 
number  of  single  strands  were  to  be  used. 

These  steps  in  the  advance  of  electro-magnetism,  though  small,  were 
such  as  to  interest  and  astonish  the  scientific  world.  With  the  same  bat- 
tery  used  by  Mr.  Sturgeon,  at  least  a  hundred  times  more  magnetism  was 
produced  than  could  have  been  obtained  by  his  experiment.  The  devel- 
opments were  considered  at  the  time  of  much  importance  in  a  scientific 
point  of  view,  and  they  subsequently  furnished  the  means  by  which  mag- 
neto-electricity, the  phenomena  of  dia-magnetism,  and  the  magnetic  effects 
on  polarized  light  were  discovered.  They  gave  rise  to  the  various  forms 
of  electro-magnetic  machines  which  have  since  exercised  the  ingenuity  of 
inventors  in  every  part  of  the  world,  and  were  of  immediate  applicability 
in  the  introduction  of  the  magnet  to  telegraphic  purposes.  Neither  the 
electro-magnet  of  Sturgeon  nor  any  electro-magnet  ever  made  previous  to 
my  investigations  was  applicable  to  transmitting  power  to  a  distance. 

The  principles  I  have  developed  were  properly  appreciated  by  the 
scientific  mind  of  Dr.  Gale,  and  applied  by  him  to  operato  Mr.  Morse's 
machine  at  a  distance. 

Previous  to  my  investigations  the  means  of  developing  magnetism  in 
soft  iron  were  imperfectly  understood.  The  electro-magnet  made  by 
Sturgeon,  and  copied  by  Dana,  of  New  York,  was  an  imperfect  quantity 
magnet,  the  feeble  power  of  which  was  developed  by  a  single  battery. 
It  was  entirely  inapplicable  to  a  long  circuit  with  an  intensity  battery, 
and  no  person  possessing  the  requisite  scientific  knowledge,  would  have 
attempted  to  use  it  in  that  connection  after  reading  my  paper. 

In  sending  a  message  to  a  distance,  two  circuits  are  employed,  the 
first  a  long  circuit  through  which  the  electricity  is  sent  to  the  distant 
station  to  bring  into  action  the  second,  a  short  one,  in  which  is  the  local 
battery  and  magnet  for  working  the  machine.  In  order  to  give  projec- 
tile force  sufficient  to  send  the  power  to  a  distance,  it  is  necessary  to  use 
an  intensity  battery  in  the  long  circuit,  and  in  connection  with  this,  at 
the  distant  station,  a  magnet  surrounded  with  many  turns  of  one  long 
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the  machine  described  in  Silliman's  Journal,  vol.  xx,  1831,  and  for  the 

purpose  of  experimenting  in  regard  to  the  second,  I  arranged  around  one 

of  the  upper  rooms  in  the  Albany  Acad-  pig.  i. 

em;   a   wire   of   more   than  a  mile  in 

length,  through  which  I  was  enabled  to  - 

make  signals  by  sounding  a  bell,  (fig- 

7.)     The   mechanical   arrangement  for 

effecting  this  object  was  simply  a  steel 

bar,  permanently  magnetized,  of  about 

ten   inches   in   length,  supported  on  a 

pivot,  and   placed  with   its  north   end 

between  the  two  arms  of  a  horse-shoe 

magnet.     When  tho  latter  was  excited 

by  the  current,  the  end  of  the  bar  thus 

placed  was  attracted  by  one  arm  of  the  horse-shoe,  and  repelled  by  the 

other,  and  was  thus  caused  to  move  in  a  horizontal  plane  and  its  further 

extremity  to  strike  a  bell  suitably  adjusted. 

This  arrangement  is  that  which  is  alluded  to  in  Professor  Hall's  letter* 
as  having  been  exhibited  to  him  in  1832.  It  was  not,  however,  at  that 
time  connected  with  the  long  wire  above  mentioned,  but  with  a  shorter 
one  put  up  around  the  room  for  exhibition. 

At  the  time  of  giving  my  testimony,  I  was  uncertain  as  to  when  I  had 
first  exhibited  this  contrivance,  but  have  since  definitely  settled  the  fact 
by  the  testimony  of  Hall  and  others  that  it  was  before  I  left  Albany,  and 
abundant  evidence  can  he  brought  to  show  that  previous  to  my  going  to 
Princeton  in  November,  1832,  my  mind  was  much  occupied  with  the  sub- 
ject of  the  telegraph,  and  that  I  introduced  it  in  my  course  of  instruction 
to  the  Senior  class  in  the  Academy.  I  should  state,  however,  that  the 
arrangement  that  I  have  described  was  merely  a  temporary  one,  and  that 
I  had  no  idea  at  the  time  of  abandoning  my  researches  for  the  practical 
application  of  the  telegraph.  Indeed,  my  experiments  on  the  transmis- 
sion of  power  to  a  distance  were  superseded  by  the  investigation  of  the 
remarkable  phenomena,  which  I  had  discovered  in  the  course  of  these 
experiments,  of  the  induction  of  a  current  in  a  long  wire  on  itself,  and  of 
which  I  made  the  first  mention  in  a  paper  in  Silliman's  Journal  in  1832, 
vol.  XXII. 

I  also  devised  a  method  of  breaking  a  circuit,  and  thereby  causing  a 
hirge  weight  to  fall.  It  was  intended  to  illustrate  the  practicability  of 
calling  into  action  a  great  power  at  a  distance  capable  of  producing  mo- 

*  Sea  the  Report  of  the  Committee,  p»ge  06,  ud  Proceeding*  of  the  Albany  Institute, 
JuDtrr,  1858. 
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DEPOSITION  OF  JOSEPH  HENEY, 


IN   THE   CASE   OF 


MORSE  vs.   O'REILLY, 


TA.K332ST    -A/T   BOSTOIT,    SEPrBMBEE,,    1848. 


■♦•♦ 


[From  the  Record  of  the  Supreme  Ooort  of  the  United  States.] 

1.  Please  state  your  place  of  residence  and  your  occupation ;  also, 
what  attention,  if  any,  you  have  given  to  the  subjects  of  electricity,  mag- 
netism, and  electro-magnetism. 

Answer. — I  begin  this  deposition  with  the  express  statement  that  I  do 
not  voluntarily  give  my  testimony  ;  but  that  I  appear  on  legal  summons, 
and  in  submission  to  law.  I  am  Secretary  to  the  Smithsonian  Institution, 
established  in  the  city  of  Washington,  where  I  now  reside.  The  prin- 
cipal direction  of  the  Institution  is  confided  to  me.  As  I  do  not  expect  to 
return  to  Washington  until  some  time  in  October,  I  have  been  called  upon 
to  give  my  testimony  here  in  Boston  ;  on  this  account  I  labor  under  the 
disadvantage  of  being  obliged  to  testify  without  my  notes  and  papers, 
which  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;  and  since  then 
have,  at  different  times,  (until)  within  the  last  two  and  a  half  years,  when 
I  became  Secretary  of  the  Smithsonian  Institution,  made  original  inves- 
tigations in  this  and  kindred  branches  of  physical  science.  I  know  no 
person  in  our  country  who  has  paid  more  attention  to  the  study  of  the 
principles  of  electro-magnetism  than  myself. 

2.  Please  give  a  general  account  of  the  progress  of  the  science  of  elec- 
tro-magnetism, as  connected  with  telegraphic  communication  ;  and  of  any 
inventions  or  discoveries  in  electro-magnetism  applicable  to  the  telegraph, 
made  by  yourself. 

Answer. — I  consider  an  electro-magnetic  telegraph  as  one  which 
operates  by  the  combined  influence  of  electricity  and  magnetism.  Prior 
to  the  winter  of  18 19-' 20,  no  form  of  the  electro-magnetic  telegraph  was 
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jr.*fci;M<r :  lirtr  scientific  principles  on  which  it  is  founded  were  then 
L-aii.wL  The  first  fact  of  electro-magnetism  was  discovered  by  Oersted, 
.  f  Ctytwwgwi,  during  that  winter.  It  is  this :  A  wire  being  placed 
i j .At  fciriiTfc.  or  below,  and  parallel  to  a  magnetic  needle,  and  a  galvanic 
rjrtsi  l*dxi£  transmitted  through  the  wire,  the  needle  will  tend  to  place 
jtMsif  at  rijcht  angles  to  it.  This  fact  waB  widely  published,  and  the 
uccotmx  wu*  everywhere  received  with  interest. 

The  ercond  fact  of  importance  was  discovered  independently,  and  about 
tLe  same  time,  Ly  Arago,  at  Paris,  and  Davy,  at  L  ondon.  It  is  this : 
Inuring  the  transmission  of  a  galvanic  current  through  a  wire  of  copper, 
or  any  '.'Liter  metal,  the  wire  exhibits  magnetic  properties,  attracting  iron, 
but  not  copper  filings,  and  having  the  power  of  inducing  permanent  mag- 
netism in  steel  needles.  The  next  important  fact  was  discovered  by 
Ampere.  r.-f  Paris,  one  of  the  most  sagacious  and  successful  cultivators  of 
pLy&cai  science  in  the  present  century.  It  is  this :  Two  parallel  wires 
through  wiaeh  galvanic  currents  are  passing  in  the  same  direction,  attract 
eaeh  :*her :  but  if  the  currents  pass  in  opposite  directions,  they  repel 
each  other.  On  this  fact  Ampere  founded  his  ingenious  theory  of  mag- 
iieu*tD  una  electro-magnetism.  According  to  this  theory,  all  magnetic 
pi*en-.»iueJi&  result  from  the  attraction  or  repulsion  of  electric  currents, 
^apposed  to  exist  in  the  iron  at  right  angles  to  the  length  of  the  bar  ;  and 
t_La;  all  the  phenomena  of  magnetism  and  electro-magnetism  are  thus 
referred  to  one  principle,  namely,  the  action  of  electrical  currents  on  each 
o:"-er. 

AiLpi-re  leduced  from  this  theory  many  interesting  results,  which  were 
afterwards  verified  by  experiment.  He  also  proposed  to  the  French 
A'jftleiny  a  plan  for  the  application  of  electro-magnetism  to  the  transmis- 
&I:i*  of  in; diligence  to  a  distance ;  this  consisted  in  deflecting  a  number 
yf  needles  at  the  place  of  receiving  intelligence,  by  galvanic  currents 
Transmitted  through  long  wires.  This  transmission  was  to  be  effected  by 
c:iLpleting  a  galvanic  circuit.  When  completed,  the  needle  was  deflected. 
Yi'Len  interrupted,  it  returned  to  its  ordinary  position,  under  the  influence 
c:  ;Le  attraction  of  the  earth.  This  project  of  Ampere  was  never  reduced 
;j»  practice.     All  these  discoveries  and  results  were  prior  to  1823. 

The  next  investigations  relating  to  the  magnetic  telegraph  were  pub- 
lished in  ^25;  they  were  by  Mr.  Barlow,  of  the  Royal  Military  Acad- 
emy of  Woolwich,  England.  He  found  that  there  was  great  diminution 
ia  the  power  of  a  galvanic  current  to  produce  effects  with  an  increase  of 
usance;  a  diminution  so  great  in  a  distance  of  two  hundred  feet  was 
unserved,  as  to  convince  him  of  the  impracticability  of  the  scheme  of  the 
electromagnetic  telegraph.  His  experiments  led  him  to  conclude  that 
the  power  was  »«*  w~i*  u  the  square  root  of  the  length  of  the  wire.  The 
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publication  of  these  results  put  at  rest,  for  a  time,  all  attempts  to  construct 
an  electro-magnetic  telegraph. 

The  next  investigations,  in  the  order  of  time,  bearing  on  the  telegraph, 
were  made  by  Mr.  Sturgeon,  of  England.  He  bent  a  piece  of  iron  wire 
into  the  form  of  a  horse-shoe,  and  put  loosely  around  it  a  coil  of  copper 
wire,  with  wide  intervals  between  the  turns  or  spires  to  prevent  them 
touching  each  other,  and  through  this  coil  he  transmitted  a  current  of 
galvanism.  The  iron,  under  the  influence  of  this  current,  became  mag- 
netic, and  thus  was  produced  the  first  electro-magnetic  magnet,  sometimes 
called  simply  the  electro-magnet.  An  account  of  this  experiment  was 
first  published  in  November,  1825,  in  the  Transactions  of  the  Society  for 
the  Encouragement  of  the  Arts  in  England  ;  and  was  made  known  in  this 
country  through  the  Annals  of  Philosophy  for  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until  my  own 
researches  in  electro-magnetism,  which  were  commenced  in  1828,  and 
continued  in  1829,  1830,  and  subsequently  ;  Barlow's  results,  as  I  before 
observed,  had  prevented  all  attempts  to  construct  a  magnetic  telegraph 
on  the  plan  of  Amp&re,  and  our  own  knowledge  of  the  development  of 
magnetism  in  soft  iron,  as  left  by  Sturgeon,  was  not  such  as  to  be  appli- 
cable to  telegraphic  purposes.  The  electro-magnet  of  Sturgeon  could  not 
be  made  to  act  by  a  current  through  a  long  wire,  as  will  be  apparent 
hereafter  in  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampfcre,  and  others,  and 
publishing  an  account  in  1828  of  various  modifications  of  electro-magnetic 
apparatus,  I  commenced  in  that  year  the  investigation  of  the  laws  of  the 
development  of  magnetism  in  soft  iron,  by  means  of  the  electrical  cur- 
rent. The  first  idea  that  occurred  to  me  in  accordance  with  the  theory 
of  Ampere,  with  reference  to  increasing  the  power  of  the  electro-magnet, 
was  that  of  using  a  longer  wire  than  had  before  been  employed.  A  wire 
of  sixty  feet  in  length,  covered  with  silk,  was  wound  round  a  whole  length 
of  an  iron  bar,  either  straight  or  in  the  form  of  a  U,  so  as  to  cover  its 
whole  length  with  several  thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipated,  and 
electro-magnets  of  this  kind,  exhibited  to  the  Albany  Institute  in  March, 
1829,  possessed  magnetic  power  superior  to  that  of  any  ever  before 
known. 

The  idea  afterwards  occurred  to  me  that  the  quantity  of  galvanism, 
supplied  by  a  small  galvanic  battery,  might  be  applied  to  develop  a  still 
greater  amount  of  magnetic  power  in  a  large  bar  of  iron.  On  experiment, 
I  found  this  idea  correct.  A  battery  of  two  and  a  half  square  inches  of 
zinc,  developed  magnetism  in  a  large  bar  sufficient  to  lift  fourteen  pounds. 

The  next  suggestion  which  occurred  to  me  was  that  of  using  a  number 
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of  wires  of  the  same  length  around  the  same  bar,  so  as  to  lessen  the 
resistance  which  the  galvanic  current  experienced  in  passing  from  the 
zinc  to  the  copper  through  the  coil.  To  bring  this  to  the  test  of  experi- 
ment, a  second  wire,  equal  in  length  to  the  first,  was  wound  around  the 
last  mentioned  magnet,  and  its  ends  soldered  to  the  plates  of  the  same 
battery. 

The  magnet  with  this  additional  wire  lifted  twenty  eight  pounds,  or,  in 
other  words,  its  power  was  doubled. 

A  series  of  experiments  was  afterwards  made,  to  determine  the  resist- 
ance to  conduction  of  wires  of  different  lengths  and  diameters,  and  the 
proper  lengths  and  number  of  wires  for  producing,  with  different  kinds  of 
galvanic  batteries,  the  maximum  of  amount  of  magnetic  development 
with  a  given  quantity  of  zinc  surface.  For  this  purpose  a  bar  of  soft 
iron,  two  inches  square  and  twenty  inches  long,  weighing  twenty-one 
pounds,  and  much  larger  than  any  before  used,  was  bent  in  the  form  of 
a  horse-shoe.  Around  this  were  wound  nine  strands  of  copper  wire,  each 
sixty  feet  long,  the  ends  left  projecting  so  that  one  or  more  coils  could 
be  used  at  once,  either  connected  with  a  battery  or  with  each  other,  thus 
forming  several  coils  with  several  battery  connections,  or  one  long  coil 
with  single  battery  connections.  The  greatest  effect  obtained  with  this 
magnet,  using  a  battery  of  a  single  pair,  with  a  zinc  plate  of  two-fifths  of 
a  square  foot  of  surface,  and  all  the  wire  arranged  as  separate  coils,  was 
to  lift  a  weight  of  six  hundred  and  fifty  pounds  ;  with  a  large  battery  the 
effect  was  increased  to  seven  hundred  and  fifty  pounds.  In  a  subsequent 
scries  of  experiments,  not  published  with  the  preceding,  the  same  magnet 
was  made  to  sustain  one  thousand  pounds.  When  a  compound  battery 
was  employed  of  a  number  of  pairs,  it  was  found  that  the  greatest  effect 
was  produced  when  all  the  wires  were  arranged  as  a  single  long  coil.  I 
subsequently  constructed  electro-magnets  on  the  same  plan,  which  sup- 
ported much  greater  weights.  One  of  these,  now  in  the  cabinet  of 
Princeton,  will  sustain  three  thousand  six  hundred  pounds  with  a  battery 
occupying  about  a  cubic  foot  of  space.  It  consists  of  thirty  strands  of 
wire,  each  about  forty  feet  in  length- 

The  abovementioned  experiments  exhibit  the  important  fact  that  when 
a  galvanic  battery  of  intensity  (that  is  to  say,  a  battery  consisting  of  a 
number  of  pairs)  is  employed,  the  electro-magnet  connected  with  it  must 
be  wound  with  one  long  wire,  in  order  to  produce  the  greatest  effect ;  and 
that  when  a  battery  of  quantity,  (that  is,  one  of  a  single  pair,)  is  employed, 
the  proper  form  of  the  magnet  connected  with  it  is  that  in  which  several 
shorter  wires  are  wound  around  the  iron.  The  first  of  these  magnets, 
which  is  the  one  now  employed  in  the  long  or  main  circuit  of  the  tele- 
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graph,  may  be  called  an  intensity  magnet ;  and  the  second,  which  is 
used  in  the  local  circuit,  may  be  denominated  the  quantity. 

The  quantity  of  electricity  which  can  be  passed  through  a  long  circuit 
of  ordinary  sized  wire  is,  under  the  most  favorable  circumstances,  exceed- 
ingly small,  and  in  order  that  this  may  develop  magnetism  in  a  bar  of 
iron,  it  was  necessary  that  it  should  be  made  to  revolve  many  times 
around  the  iron,  that  its  effects  may  be  multiplied ;  and  this  is  effected 
by  using  a  long  single  coil.  Hence  it  will  be  seen  that  the  electro-magnet 
of  Mr.  Sturgeon  was  not  applicable  to  telegraphic  purposes  in  a  long 
circuit. 

Previous  to  making  the  last  experiments  above  mentioned,  in  order  to 
guide  myself,  I  instituted  a  series  of  preliminary  experiments  on  the 
conduction  of  wires  of  different  lengths  and  diameters,  with  different 
batteries.  In  these  experiments  a  galvanometer,  or  an  instrument  con- 
sisting of  a  magnetic  needle  freely  suspended  within  a  coil  of  wire,  was 
first  employed  to  denote,  by  the  deflection  of  its  needle,  the  power  of  the 
current.  The  result  from  a  number  of  experiments,  with  a  battery  of  a 
single  pair,  was  the  same  as  that  obtained  by  Barlow,  namely,  that  the 
power  diminished  rapidly  with  the  increase  of  distance.  With  the  same 
battery,  and  a  larger  wire,  the  diminution  was  less.  The  galvanometer 
was  next  removed,  and  a  small  electro-magnet  substituted  in  its  place. 
With  a  single  battery,  the  same  result  was  again  obtained — a  great  dim- 
inution of  lifting  power  with  the  increase  of  distance.  After  this  the 
battery  of  a  single  pair  was  removed  and  its  place  supplied  by  one  of 
intensity,  consisting  of  twenty-five  pairs.  With  this  the  important  fact 
was  observed,  that  no  perceptible  diminution  of  the  lifting  power  took 
place,  when  the  current  was  transmitted  through  an  intervening  wire 
between  the  battery  and  the  magnet  of  upwards  of  one  thousand  feet. 

This  was  the  first  discovery  of  the  fact  that  a  galvanic  current  could 
be  transmitted  to  a  great  distance  with  so  little  a  diminution  of  force  as 
to  produce  mechanical  effects,  and  of  the  means  by  which  the  transmission 
could  be  accomplished.  I  saw  that  the  electric  telegraph  was  now  prac- 
ticable ;  and,  in  publishing  my  experiments  and  their  results,  I  stated 
that  the  fact  just  mentioned  was  applicable  to  Barlow's  project  of  such 
a  telegraph.  I  had  not  the  paper  of  Barlow  before  me,  and  erred  in 
attributing  to  him  a  project  of  a  telegraph,  as  he  only  disproved,  as  he 
thought,  the  practicability  of  one.  But  the  intention  of  the  statement 
was  to  show  that  I  had  established  the  fact  that  a  mechanical  effect  could 
be  produced  by  the  galvanic  current  at  a  great  distance,  operating  upon 
a  magnet  or  needle,  and  that  the  telegraph  was  therefore  possible.  In 
arriving  at  these  results,  and  announcing  their  applicability  to  the  tele- 
graph, I  had  not  in  mind  any  particular  form  of  telegraph,  but  referred 
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only  to  the  general  fact  that  it  was  now  demonstrated  that  a  galvanic 
current  could  be  transmitted  to  great  distances  with  sufficient  power  to 
produce  mechanical  effects  adequate  to  the  desired  object. 

The  investigations  above  mentioned  were  all  devised  and  originated, 
and  the  experiments  planned,  by  myself.  In  conducting  the  latter, 
however,  I  was  assisted  by  Dr.  Philip  Ten  Eyck,  of  Albany.  An  account 
of  the  whole  was  published  in  the  19th  volume  of  Silliman's  Journal,  in 
1831,  with  the  exception  of  the  account  of  the  large  magnet  afterwards 
constructed  at  Princeton  in  1883,  and  the  experiment  mentioned  of 
lifting  a  thousand  pounds  with  one  of  my  first  magnets.  While  I  was 
engaged  in  these  researches,  Professor  Moll,  of  the  University  of  Utrecht, 
was  pursuing  investigations  somewhat  similar,  and  succeeded  in  making 
powerful  electro-magnets,  but  made  no  discovery  as  to  the  distinction 
between  the  two  kinds  of  magnets,  or  the  transmissibility  of  the  galvanic 
current  to  a  great  distance  with  power  to  produce  mechanical  effects.  In 
fact,  his  experiments  were  but  a  repetition  on  a  large  scale  of  those  of 
Sturgeon. 

After  completing  the  investigations  abovementioned,  I  commenced  a 
series  of  experiments  on  another  branch  of  electricity  closely  connected, 
with  this  subject.  Among  other  things,  I  applied  the  principles  above- 
mentioned  to  the  construction  of  an  electro-magnetic  machine,  which  has 
since  excited  much  attention  in  reference  to  the  application  of  electro- 
magnetism  as  a  motive  power  in  the  arts. 

In  1832  I  was  called  to  the  chair  of  natural  philosophy  in  the  College 
of  New  Jersey,  at  Princeton,  and  in  my  first  course  of  lectures  in  that 
institution,  in  1833,  and  in  every  subsequent  year  during  my  connection 
with  that  institution,  I  mentioned  the  project  of  the  electro-magnetic 
telegraph,  and  explained  how  the  electro-magnet  might  be  used  to  produce 
mechanical  effects  at  a  distance  adequate  to  making  signals  of  various 
kinds.  I  never  myself  attempted  to  reduce  these  principles  to  practice 
or  to  apply  any  of  my  discoveries  to  processes  in  the  arts.  My  whole 
attention,  exclusive  of  my  duties  to  the  college,  was  devoted  to  original 
scientific  investigations,  and  I  left  to  others  what  I  considered  in  a  scien- 
tific view  of  subordinate  importance,  the  application  of  my  discoveries  to 
useful  purposes  in  the  arts.  Besides  this,  I  partook  of  the  feeling 
common  to  men  of  science,  which  disinclines  them  to  secure  to  themselves 
the  advantages  of  their  discoveries  by  a  patent. 

In  February,  1837,  I  went  to  Europe ;  and  early  in  April  of  that  year 
Professor  Wheatstone,  of  London,  in  the  course  of  a  visit  to  him  in  King's 
College,  London,  with  Professor  Bache,  now  of  the  Coast  Survey, 
explained  to  us  his  plans  of  an  electro-magnetic  telegraph  ;  and,  among 
other  things,  exhibited  to  us  his  method  of  bringing  into  action  a  second 
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galvanic  circuit.  This  consisted  in  closing  the  second  circuit  by  the 
deflection  of  a  needle,  so  placed  that  the  two  ends  projecting  upwards,  of 
the  open  circuit,  would  be  united  by  the  contact  of  the  end  of  the  needle 
when  deflected,  and  on  opening  or  breaking  of  the  circuit  so  closed  by 
opening  the  first  circuit,  and  thus  interrupting  the  current,  when  the 
needle  would  resume  its  ordinary  position  under  the  influence  of  the  mag- 
netism of  the  earth.  I  informed  him  that  I  had  devised  another  method 
of  producing  effects  somewhat  similar.  This  consisted  in  opening  the 
circuit  of  my  large  quantity  magnet  at  Princeton,  when  loaded  with  many 
hundred  pounds  weight,  by  attracting  upward  a  small  piece  of  moveable 
wire,  with  a  small  intensity  magnet,  connected  with  a  long  wire  circuit. 
When  the  circuit  of  the  large  battery  was  thus  broken  by  an  action  from 
a  distance,  the  weights  would  fall,  and  great  mechanical  effect  could  thus 
be  produced,  such  as  the  ringing  of  church  bells  at  a  distance  of  a  hun- 
dred miles  or  more,  an  illustration  which  I  had  previously  given  to  my 
class  at  Princeton.  My  impression  is  strong,  that  I  had  explained  the 
precise  process  to  my  class  before  I  went  to  Europe,  but  testifying  now 
without  the  opportunity  of  reference  to  my  notes,  I  cannot  speak  posi- 
tively. I  am,  however,  certain  of  having  mentioned  in  my  lectures  every 
year  previously,  at  Princeton,  the  project  of  ringing  bells  at  a  distance, 
by  the  use  of  the  electro-magnet,  and  of  having  frequently  illustrated  the 
principle  of  transmitting  power  to  a  distance  to  my  class,  by  causing  in 
some  cases  a  thousand  pounds  to  fall  on  the  floor,  by  merely  lifting  a 
piece  of  wire  from  two  cups  of  mercury  closing  the  circuit. 

The  object  of  Professor  Wheatstone,  as  I  understood  it,  in  bringing 
into  action  a  second  circuit,  was  to  provide  a  remedy  for  the  diminution 
of  force  in  a  long  circuit.  My  object,  in  the  process  described  by  me, 
was  to  bring  into  operation  a  large  quantity  magnet,  connected  with  a 
quantity  battery  in  a  local  circuit,  by  means  of  a  small  intensity  magnet, 
and  an  intensity  battery  at  a  distance. 

The  only  other  scientific  facts  of  importance  to  the  practical  operation 
of  the  telegraph  not  already  mentioned,  are  the  discovery  by  Steinheil, 
in  1837,  in  Germany,  of  the  practicability  of  completing  a  galvanio  cir- 
cuit, by  using  the  earth  for  completing  the  circuit,  and  the  construction 
of  the  constant  battery  in  1836,  or  about  that  time,  by  Professor  Daniell, 
of  King's  College,  London.  I  believe  that  I  was  the  first  to  repeat  the 
experiments  of  Steinheil  and  Daniell  in  this  country.  I  stretched  a  wire 
from  my  study  to  my  laboratory,  through  a  distance  in  the  air  of  several 
hundred  yards,  and  used  the  earth  as  a  return  conductor,  with  a  very 
minute  battery,  the  negative  element  of  which  was  a  common  pin,  such  as 
is  used  in  dress,  and  the  positive  element  the  point  of  a  lino  wire  im- 
mersed in  a  single  drop  of  acid.     With  this  arrangement,  a  needle  was 
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laas  sent  were  derised,  and  am*  or  leas  fafly 
applying  the  principles  already  djaeorered  to  the  eoftsmetion  of 
magnetic  telegraphs  in  different  parts  of  tie  world,  hoi  of  these  I  do 
—Ifitiilrf  to  giro  any  particular  aeeowat.  I  woald  say,  however,  that  of 
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&  Fleaae  atato  whether  or  not  yon  are  acquainted  with  the  electro- 
megartic  telegraph  for  which  8.  F.  B.  Morse  obtained  a  patent  in  1S4& 
If  yon  are,  pleaae  atate  whether  any,  and  if  any,  which  of  the  principlea 
or  plan*  which  yon  hare  described  aa  discovered,  or  announced  by  your- 
self or  others  are  used  in  the  construction  or  operation  of  it.  State  aleo 
what  principles  used  in  the  telegraph  are,  so  far  as  yon  know,  original 
with  Professor  Morse. 

Answer. — I  am  acquainted  with  the  principles  and  general  mode  of 
operation  of  the  telegraph  and  improvement  referred  to.  The  telegraph 
is  based  upon  the  facts  discovered  by  myself  and  others,  of  which  I  hare 
already  giren  an  account. 

The  plan  which  was  first  described  to  me  in  the  autumn  of  1837  by  Mr. 
Morsef  or  by  Professor  Gale,  who  was  associated  with  him  in  the  con- 
struction of  the  telegraph,  was  to  employ  a  single  entire  circuit  of  wire, 
with  an  intensity  battery  to  excite  the  current,  and  an  intensity  magnet 
to  reeeif  e  it  and  produce  a  mechanical  action,  which  would  work  the 
recording  apparatus.  Mr.  Morse  afterwards  employed  the  intensity 
battery  in  a  long  circuit,  and  an  intensity  magnet  to  receive  its  current 
at  a  distant  point,  and  produce  the  mechanical  effect  of  closing  a  secondary 
circuit*  The  secondary  circuit  may  be  either  employed  to  transmit  a 
second  current  to  a  distant  point  and  there  close  a  third  circuit,  and  thus 
continue  the  line,  or  for  working  a  recording  apparatus  in  the  secondary 
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circuit,  or  it  may  be  employed  without  reference  to  the  continuation  of 
the  line,  as  a  short  local  circuit  to  work  a  local  magnet.  In  the  first 
case,  there  must  be  in  the  secondary  circuit  an  intensity  battery  and 
intensity  magnet;  in  the  last  case,  a  quantity  magnet  and  quantity 
battery  are  required. 

I  heard  nothing  of  the  secondary  circuit  as  a  part  of  Mr.  Morse's  plan 
until  after  his  return  from  Europe,  whither  he  went  in  1838.  It  was  not 
till  long  after  this  that  Mr.  Morse  used  the  earth  as  a  part  of  the  circuit 
in  accordance  with  the  discorery  of  Steinheil. 

I  am  not  aware  that  Mr.  Morse  ever  made  a  single  original  discovery, 
in  electricity,  magnetism,  or  electro-magnetism,  applicable  to  the  inven- 
tion of  the  telegraph*  I  have  always  considered  his  merit  to  consist  in 
combining  and  applying  the  discoveries  of  others  in  the  invention  of  a 
particular  instrument  and  process  for  telegraphic  purposes.  I  have  no 
means  of  determining  how  far  this  invention  is  original  with  himself,  or 
how  much  is  due  to  those  associated  with  him. 

4.  Please  state  when  you  first  became  acquainted  with  Mr.  Morse,  and 
what  knowledge  he  possessed  of  electricity,  magnetism,  and  electro-mag- 
netism, and  what  information  you  or  others  communicated  to  him  relating 
to  the  telegraph.  State,  also,  all  you  know  of  the  attempts  of  himself, 
and  others  associated  with  him,  to  construct  an  electro-magnetic  telegraph, 
either  from  your  own  observation  or  from  statements  made  by  himself  or 
by  others  in  your  presence.  State  particularly  any  conversation,  if  any, 
you  may  have  had  with  him  in  reference  to  jour  own  discoveries  applied 
to  the  telegraph. 

Answer. — Shortly  after  my  return  from  Europe,  in  the  autumn  of  1837, 
I  learned  that  Mr.  Morse  was  about  to  petition  Congress  for  assistance 
in  constructing  the  electro-magnetic  telegraph.  Some  of  my  friends,  in 
Princeton,  knowing  what  I  had  done  in  developing  the  principles  of  the 
telegraph,  urged  me  to  make  the  representations  to  Congress,  which  I 
expressed  some  thought  of  doing,  namely :  that  the  principles  of  the 
electro-magnetic  telegraph  belonged  to  the  science  of  the  world,  and  that 
any  appropriation  which  might  be  made  by  Congress  should  be  a  premium 
for  the  best  plan,  and  the  means  of  testing  the  same,  which  the  ingenuity 
of  the  country  might  offer.  Shortly  after  this  I  visited  New  York,  and 
there  accidentally  made  the  personal  acquaintance  of  Mr.  Morse  ;*  he 
appeared  to  be  an  unassuming  and  prepossessing  gentleman,  with  very  little 
knowledge  of  the  general  principles  of  electricity,  magnetism,  or  electro- 
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and  the  place  and  time  are  both  indelibly  impressed  upon  my  mind. 
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mmmg  th*t  ttm  ynkXitzivm  to  suth^iiied  br  >Ir.  Morse  and  tbe  pr*wie- 
%m%  'd  tb«  Ur^rmpK,  I  c^napU'm^l  to  some  of  bis  friends  of  tbe  iajvsiSce. 
and  ftfar  bU  return  from  Earope,  (for  be  was  absent  at  tbe  time  the  N»k 
waa  iaao^y  I  reeerred  a  letter,  copied  and  signed  br  Mr.  VaiL  bat  written 
by  iff.  Mor*ef  as  tbe  Utter  afterwards  informed  me,  excusing  tbe  pablica- 
tion,  oa  tbe  groond  tbai  be  (Mr.  Vail;  was  ignorant  of  wbat  I  bad  done, 
and  asfcf fig  trie  for  an  account  of  mj  researches.  This  letter  was  addressed 
to  me  after  the  book  bad  been  stereotyped  and  widely  circuited.     It  has 


*  The  woH  mbmqmmily  was  weridmtmttj  —rittad  in  gtriag  mj t—tim^oj.  Tkeomivkn, 
bowrrcr,  U  of  litilt  imp^rtaocs. 
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been  translated  into  French,  and,  I  believe,  published  in  Paris.  To  the 
letter  I  did  not  think  fit  to  make  any  reply.  I  afterwards  received  a 
letter  from  Mr.  Morse,  in  his  own  name,  on  the  same  subject,  to  which 
I  gave  a  verbal  reply  in  January,  1847,  in  Washington.  In  this  inter- 
view Mr.  Morse  acknowledged  that  injustice  had  been  done  me,  but  said 
that  proper  reparation  would  be  made.  Another  issue  of  the  same  work 
was  made,  bearing  date  1847,  in  which  there  is  no  change  in  the  state- 
ment relative  to  my  researches. 

About  the  beginning  of  1848,  Mr.  Walker,  of  the  Coast  Survey,  in  a 
report  on  the  application  of  the  telegraph  to  the  determination  of  dif- 
ferences of  longitude,  alluded  to  my  researches.  A  copy  of  this  was  sent 
to  Mr.  Morse,  which  led  to  an  interview  between  Mr.  Walker,  Professor 
Gale,  Mr.  Morse,  and  myself.  At  this  meeting,  which  took  place  at  my 
office  in  Washington,  Mr.  Morse  stated  that  he  had  not  known  until  read- 
ing my  paper  in  January,  1847,  that  I  had,  two  years  before  his  first 
conception  in  1832,  settled  the  point  of  practicability  of  the  telegraph, 
and  shown  how  mechanical  effects  could  be  produced  at  a  distance,  both 
in  the  deflection  of  a  needle  and  in  the  action  of  an  electro-magnet ;  that 
he  did  not  know,  at  the  time  of  his  experiments  in  1837  that  there  had 
been  any  doubts  of  the  action  of  a  current  at  a  distance,  and  that  in  the 
confidence  of  the  persuasion  that  the  effect  could  be  produced,  he  had 
devised  the  proper  apparatus  by  which  his  telegraph  was  put  into  opera- 
tion. Professor  Gale,  being  then  referred  to,  stated  that  Mr.  Morse  had 
forgotten  the  precise  state  of  the  case ;  that  he,  (Mr.  Morse,)  previous  to 
his  (Dr.  Gale's)  connection  with  him,  had  not  succeeded  in  producing 
effects  at  a  distance  ;  that,  when  he  was  first  called  in,  he  found  Mr.  Morse 
attempting  to  make  an  electro-magnet  act  through  a  circuit  of  a  few 
yards  of  copper  wire  suspended  around  a  room  in  the  University  of  New 
York,  and  that  he  could  not  succeed  in  producing  the  desired  effect  even 
in  this  short  circuit ;  that  he  (Dr.  Gale)  asked  him  if  he  had  studied  Prof. 
Henry's  paper  on  the  subject,  and  that  the  answer  was  "no;"  that  he 
then  informed  Mr.  Morse  that  he  would  find  the  principles  necessary  to 
success  explained  in  that  paper ;  that  instead  of  the  battery  of  a  single 
element,  he  should  employ  one  of  a  number  of  pairs ;  and  that,  in  place 
of  the  magnet  with  a  short  single  wire,  he  should  use  one  with  a  long* 
coil.  Dr.  Gale  further  stated  that  his  apparatus  was  in  the  same  build- 
ing, and  that  having  articles  of  the  kind  he  had  mentioned,  he  procured 
them,  and  that  with  these  the  action  was  produced  through  a  circuit  of 
half  a  mile  of  wire.*    To  this  statement  Mr.  Morse  made  no  reply.     The 

*  See  Dr.  Gale's  letter  of  April,  7,  1856,  page  96. 


»"» 


with  him  on  the  sahfoct 

6.  Please  state  whether  or  no:  too 
producing  motion  by  magnetic  attract, 
it,  Mid  what  led  to  the  making  of  it. 

Amhmt. — After  developing  the  great  magnftrr  pom  of  the 
magnet  86  already  described,  the  thought  oemued  to  me  that  tins 
might  be  applied  to  give  motion  to  a  machine.  The  simplest 
which  suggested  itself  to  mj  mind  was  one  already  jcfeiiad  to, 
causing  a  movable  bar.  supported  on  a  horizontal  axis  Skt 
to  be  attracted  and  repelled  by  two  permanent  magaefts.  This  cooH  fe 
readily  effected  by  transmitting  through  a  coil  of  wire  aroimdihe  suspended 
bar,  a  current  of  galvanism,  first  in  one  direction,  and  than  in  the  opposite 
direction,  the  alternations  of  the  current  being  prodnced  by  dipping  the 
ends  of  wires  projecting  from  the  coils  into  cups  of  mercury  connected 
with  batteries,  one  on  either  side.  An  account  of  this  was  published  in 
SittMDeo  s  Journal,  for  1881,  toL  xjl,  p.  840.  It  was  the  first  successful 
attempt  io  pasta*  *  mechanical  motion  which  might  apparently  he 
employed  in  the  arts  as  a  motive  power.  This  little  machine  attracted 
much  attention  at  home  and  abroad,  and  radons  modifications  of  it  were 
mads  by  myself  and  others.  I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  die  great  expense  of  producing  power 
by  this  means,  except,  perhaps,  in  particular  cases  where  expense  of 
power  is  of  little  oe&seqnence. 

$.  Please  look  at  the  drawings  of  the  Columbian  Telegraph,  now  shown 
yoa,  marked  <}.  W.  B.  and  X.  B.  C,  and  certified  by  G.  S.  Hfflard, 
CosRBUseiooer.  Describe  generally  the  apparatus  represented  and  its 
mode  of  operation,  and  state  in  what  respects,  if  any,  it  differs  from  the 
telegraphic  apparatus  patented  by  Mr.  Morse. 

Ammter. — I  have  looked  at  the  drawings,  and  I  find,  on  examination, 
that  it  will  be  impossible  for  me  to  give  a  definite  answer  to  the  question, 
unless  I  have  more  time  than  is  now  at  my  disposal,  and  the  mesas  of 
cramming  and  comparing  the  operations  of  the 


T.  Please  state,  if  you  can,  how  many  original  experiments  you  hare 
aaade  in  the  course  of  your  investigations  in  electricity,  magnetism,  and 
eieetro-sasgnetism. 

Aatw^r,— The  experiments  I  have  mentioned  in  this  deposition  form 
bat  a  small  part  of  my  original  investigations.  Besides  many  that  I  made 
in  Albany,  which  I  have  not  mentioned,  mace  my  removal  to  Princeton, 
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I  have  made  several  thousands  on  electricity,  magnetism,  and  electro- 
magnetism,  particularly  the  former,  which  have  more  or  less  bearing  on 
practical  applications  of  this  branch  of  science,  brief  minutes  of  which 
fill  several  hundred  folio  pages.  Many  of  these  have  not  been  published 
in  detail.    They  have  cost  me  years  of  labor  and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of  advancing 
science,  the  pleasure  of  discovering  new  truths,  and  the  scientific  reputa- 
tion to  which  these  labors  would  entitle  me. 

JOSEPH  HENRY. 


Sworn  to  before  me,  September  7, 1849. 

GEO.  S.  HILLARD, 

Commissioner. 
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PREFACE. 


The  collection  embraced  in  this  Catalogue  comprises  accu- 
rate portraits  painted  from  life  of  forty-three  different  tribes 
of  Indians,  obtained  at  the  cost,  hazard,  and  inconvenience 
of  a  ten  years'  tour  through  the  South-western  Prairies,  New 
Mexico,  California,  and  Oregon.  Of  course,  but  a  short  de- 
scription of  the  characters  represented  or  of  the  leading  inci- 
dents in  their  lives  is  given.  But  even  these  brief  sketches,  it 
is  hoped,  will  not  fail  to  interest  those  who  look  at  their  por- 
traits, and  excite  some  desire  that  the  memory,  at  least,  of 
these  tribes  may  not  become  extinct. 

J.  M.  STANLEY. 


PHILADELPHIA  I 
COLLINS,  PRINTER,  705  JAYNE  STREET. 


PKEFACE. 


The  collection  embraced  in  this  Catalogue  comprises  accu- 
rate portraits  painted  from  life  of  forty-three  different  tribes 
of  Indians,  obtained  at  the  cost,  hazard,  and  inconvenience 
of  a  ten  years'  tour  through  the  South-western  Prairies,  New 
Mexico,  California,  and  Oregon.  Of  course,  but  a  short  de- 
scription of  the  characters  represented  or  of  the  leading  inci- 
dents in  their  lives  is  given.  But  even  these  brief  sketches,  it 
is  hoped,  will  not  fail  to  interest  those  who  look  at  their  por- 
traits, and  excite  some  desire  that  the  memory,  at  least,  of 
these  tribes  may  not  become  extinct. 

J.  M.  STANLEY. 
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SEMINOLES. 


The  Seminoles  originally  belonged  to  the  Creek  family;  but,  owing 
to  some  internal  dissensions,  they  left  them  and  formed  a  separate 
and  independent  band.  The  Creeks  gave  them  the  appellation  of 
Seminoles,  which  signifies  "  runaways."  On  their  removal  west  of 
the  Mississippi,  the  government  assigned  to  them  a  portion  of  the 
Creek  country ;  but  being  unwilling  to  come  under  the  then  existing 
Creek  laws,  they  refused  to  occupy  it,  and  took  up  their  abode  in  the 
Cherokee  nation,  in  the  vicinity  of  Fort  Gibson.  Here  they  resided 
until  the  spring  of  1845,  when  they  met  the  Creeks  in  council;  and 
through  the  exertions  of  Major  Wm.  Armstrong,  Superintendent  of 
Indian  Affairs  in  the  South-west,  Gov.  P.  M.  Butler,  Cherokee  Agent, 
and  Col.  Jas.  Logan,  Creek  Agent,  their  causes  of  dissatisfaction  were 
removed,  and  they  accordingly  took  up  their  abode  in  the  Creek 
Nation,  upon  the  waters  of  Little  River. 

1. 

CO-WOCK-COO-CHEE,  or  WILDCAT. 

(Painted  Dec.  1842.) 

A  Seminole  Chief,  and  one  of  the  most  celebrated  of  his  tribe ; 
possessed  of  much  vanity  and  an  indomitable  spirit,  he  has  won  for 
himself  an  exalted  name  and  standing  among  his  people. 

At  the  outbreak  of  the  Florida  War,  he  was  a  mere  boy ;  but  he 
shouldered  his  rifle,  and  fought  with  so  much  courage  and  despera- 
tion, that  he  was  soon  looked  up  to  as  a  master-spirit.  This  gathered 
a  band  of  warriors  about  him,  who  adopted  him  as  their  chief  leader. 
At  the  head  of  this  party  he  became  a  formidable  enemy  of  the  United 
States  troops,  and  gave  them  much  trouble  during  that  campaign,  and 
probably  would  never  have  fallen  into  the  hands  of  the  whites,  had 
he  been  able  to  procure  food  and  ammunition  for  his  band :  being 
reduced  to  a  state  of  starvation,  he  was  obliged  to  surrender,  and,  by 
treaty  stipulations  with  the  United  States  Government,  was  with  hi* 

people  removed  west  of  the  Mississippi. 
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Tfii a  Cnt*f  i*  t&  die  aissA  if  die  MiJcamirifr  "mid.  out  mime  die 
jPWt4*  flP-w  ifviw  -me  tf  die  sour  Terire  munug  die  ^esmnoks. 

Jfortaf  diiii  *nr.  .11*  band  pernetratti  *ime  >f  die  smt  *rnei  unr- 
<fct»  4ft  itmrvrii;  ■fnwiHf  diem  -aw  "far  if  Em  Sam^merr.  -vno 
*w  brnftiUy  iimwuiTnt  'jrtuie  rrtfine  m  horaehsck.  minn  *  Anrt 
'ft*****  if  nh«s  jywr,  -rtwm  ur  hmhsmL  Lierm  Mbm^pmerr.  if  die 
IT.  S.  A..  *w»  *a*inni*i  *ineft  die  rFsnirral  of  his  seoule  ,rcsr  if  die 
XUMwwiijpf .  diey  iiarr*  been  .  fnitR  peseesbie,  hnr  m  it  niinijBtiicr  <wn-~ 
r&n*M.  trfvax  nnmbtam  hatm  iierf  fom  Loeai  iiaeans,  md  dm  ai- 
fwmpemtfe  urn  H  whiekar.  whiek  diey  tjmenra  m  die  trnnoer: 

fife  innmnvi  puiieniarty  niter  tie  health,  of  <*«n.  W-ndi.  of  die 
CT.  3.  A.,  if  ^rhiwn  be  tpeke  in  die  kuzhest  teens.  He  tpnn  many 
irmusumtM  aid  nfieie*  if  foam,  die  -zrto  af  disc  'nHOngnishetL  imcec. 

f  -wktti  if  him  die  prmieaB  if  painting  rae  if  his  wises*  He 
mpii^H  dwt  hi*  ^rrnnen  had  been  bunted  rfrmnch  die  eroxguirfes  if 
fflnrid*  Tittftt  duty  w^m  omit  on  be  *en;  but  whenever  diey  mennmly 
he  w^uid  nnf  ihjees  oa  dieir  being  painffld. 


'  PiinEwt  Dim,  U42.y 

A  3*minnl*  3ab»<iaief  af  die  Xifcuakie  bamL     A  warrior  of  <fo- 
rmrtnirttt,  ami  AWeek  Tfutensggee'*  aid. 


A&J,fc/?K  TtTOTlTSrrGOK,  SOKtSTKE  tt^tiaiggee,  ctdjo, 

»d  GEO.  W.  CLARKE. 

Taincefi  Dw.  1942.) 

f '*id/»  t*  *  A*JgP>  Interpreter,  who  served  the  United  States  during 
A*  Wmt*  War;  aad  Geo.  W  Clarke  is  Seminole  Agent 
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TUSTENUGGEE  CHOP-KO,  or  THE  BIG  WARRIOR. 

(Painted  Deo.  1842.) 

A  Seminole  Mikasukie  Sub-chief,  and  one  of  the  most  distin- 
guished warriors  of  his  tribe.  He  is  six  feet  three  inches  in  height, 
and  well  proportioned,  and  is  esteemed  one  of  the  best  ball-players 
among  his  people.  His  countenance  indicates  any  thing  but  intelli- 
gence or  shrewdness;  on  the  contrary,  it  exhibits  evidence  of  a 
capacity  to  commit  any  act,  however  cruel  and  atrocious,  at  the  bid- 
ding of  his  chief.  He  is  said  to  have  cut  off  the  hands  of  Mrs.  Mont- 
gomery after  her  murder,  for  the  purpose  of  procuring  the  rings  upon 
her  fingers. 

6. 

CHO-CO-TE  TUSTENUGGEE. 
(Painted  Deo.  1842.) 

A  Sob-chief,  of  some  note  as  a  warrior,  but  abandoned  and  dissi- 
pated; he  is  painted  in  the  costume  in  which  he  presented  himself, 
with  a  bottle  of  "fire-water"  in  his  hand.  He  possesses  an  amiable 
disposition,  and  is  passionately  fond  of  joking,  which  has  acquired 
for  him  the  celebrity  of  punster  to  the  band. 

HAL-BURTA-HADJO,  or  ALLIGATOR. 
(Painted  Aug.  1843.) 

A  Seminole  Chief,  celebrated  for  his  prowess  as  a  warrior.  His 
name  has  been  frequently  before  the  public,  as  the  instigator  and 
perpetrator  of  many  atrocious  murders,  during  the  Florida  campaign. 
He  has  suffered  much  from  sickness  since  his  removal,  and  looks  de- 
jected and  careworn. 

8. 

COT-SA,  or  TIGER. 
(Painted  Deo.  1842.) 

A  Seminole  Warrior,  and  son  of  Alligator. 
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9. 

J3EM-I-W0C-CA. 

(Painted  Sept  1843.) 

Represented  as  about  crossing  a  small  stream,  with  a  corn-basket 
under  her  arm.  She  is  attired  in  the  costume  peculiar  to  the  Creek 
and  Seminole  women.  Their  dress  consists  of  calico,  of  a  coarse, 
cheap  kind,  worked  to  the  depth  of  from  twelve  to  fifteen  inches  from 
the  bottom  with  different  colours,  in  various  devices. 

I  found  it  exceedingly  difficult  to  get  the  women  of  this  tribe  to 
sit  for  their  pictures,  owing  to  the  opposition  of  their  chiefs,  who  do 
not  consider  them  worthy  of  such  an  honour. 


CREEKS. 


These  people  formerly  resided  in  Georgia  and  Alabama,  but  were 
removed  by  the  United  States  Government  in  1836,  and  are  now  re- 
siding on  the  Arkansas,  seven  hundred  miles  west  of  the  Mississippi. 
They  are  somewhat  advanced  in  civilization  and  the  arts.  They 
mostly  follow  agricultural  pursuits,  having  extensive  farms  and 
many  negroes.  The  principal  productions  of  the  soil  are  corn  and 
sweet  potatoes;  they  raise  some  cotton,  from  which  they  manufacture 
a  very  substantial  cloth,  suitable  to  their  own  wants.  Vegetables 
of  almost  every  description  are  produced  in  abundance.  They  raise 
large  stocks  of  horses,  hogs,  and  cattle,  to  which  their  country  is  well 
adapted,  being  mostly  prairie,  and  one  of  the  finest  grazing  countries 
in  the  world. 

They  adhere  tenaciously  to  all  their  ancient  customs,  with  a  super- 
stitious awe  and  veneration,  having  among  them  their  rain-makers, 
medicine  or  mystery  men,  in  the  potency  of  whose  charms  they  are 
firm  believers. 


CREEKS. 

10. 

0P0ETH-LE-Y0-H0L0. 

(Painted  July,  1843.) 

Speaker  of  the  Upper  Creeks.  "This  man  holds  the  rank  of 
principal  counsellor,  or  speaker  of  the  councils,  over  which  he  pre- 
sides with  great  dignity.  His  influence  is  so  great,  that  the  questions 
submitted  to  council  are  generally  decided  according  to  his  will ;  for 
his  tribe  consider  him  as  the  organ  of  their  chief,  and  suppose  he 
only  speaks  as  he  is  directed. 

"His  power  is  such  over  them,  that  they  have  frequently  requested 
him  to  submit  himself  as  a  candidate  for  the  principal  chieftainship ; 
but  he  prefers  his  position  as  speaker,  which  brings  him  more  imme- 
diately in  contact  with  his  people,  and  gives  him  the  advantage  of 
displaying  his  address  and  eloquence. 

"During  the  late  unhappy  contest  between  the  United  States  and 
the  Seminole  Indians,  it  was  to  be  expected  that  the  sympathies  of  the 
Creeks  would  be  strongly  excited  in  favour  of  the  latter,  who  are  a 
wandering  tribe,  descendants  from  the  Creek  nation.  Accordingly, 
in  1836,  when  the  war  grew  hot,  and  the  Seminoles  were  successful 
in  several  sanguinary  engagements,  the  spirit  of  revolt  spread  through 
the  Creek  nation,  and  many  of  that  people  were  urged,  by  the  fatal 
destiny  which  seemed  to  have  doomed  that  whole  race  to  extinction, 
into  open  war.  Sau-gah-at-chee,  one  of  the  towns  of  Opoeth-le-yo- 
holo's  district,  was  the  first  to  revolt.  The  warriors,  without  a  single 
exception,  painted  themselves  for  war;  the  young  men  rushed  out 
upon  the  highways,  and  murdered  all  the  travellers  who  fell  in  their 
way.  Opoeth-le-yo-holo,  on  hearing  the  intelligence,  immediately 
placed  himself  at  the  head  of  the  warriors  of  his  own  town,  marched 
upon  the  insurgents,  burned  their  village,  and,  having  captured  some 
of  their  men,  delivered  them  over  to  the  military,  by  whom  they 
were  imprisoned." — McKinney. 

11. 

OPOETH-LE-YO-HOLO. 

(1843.) 

Represented  in  the  manner  in  which  he  paints  himself  when  going 
to  war.  One  would  hardly  recognise  this  celebrated  chief  in  this 
disguise.     He  insisted  on  being  thus  painted,  and  it  was  with  dim- 
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enlty  thai  he  was  afterwards  induced  to  wash  his  face,  and  sit  for  a 
portrait  which  his  friends  would  be  able  to  recognise.     See  No.  10. 


12. 

A  CREEK  BUFFALO  DANCE. 

(Panted  Amg.  ISO.) 

This  dance  is  enacted  every  year  daring  the  season  of  their  busk 
or  green-corn  dances;  and  the  men,  women,  and  children,  all  take  an 
active  part  in  the  ceremony.  They  invest  themselves  with  the  scalp 
of  the  buffalo,  with  the  horns  and  tail  attached,  and  dance  about  in 
a  circle,  uttering  sounds  in  imitation  of  the  animal  they  represent, 
with  their  bodies  in  a  half-bent  position,  supporting  their  weight 
upon  their  ball-sticks,  which  represent  the  forelegs  of  the  buffalo. 

13. 

TUSTENUGOEE  EMATHLA. 
(Painted  Jane,  1843.) 

"  This  is  a  fine-looking  man,  six  feet  and  one  inch  in  height,  and 
well  proportioned,  of  manly  and  martial  appearance  and  great  physical 
strength,  and  is  well  calculated  to  command  the  respect  of  a  band  of 
savage  warriors.  He  is  generally  known  by  the  name  of  Jim  Boy. 
Tustenuggee  means  '  warrior ;'  and  Emathla,  '  next  to  the  warrior.' 

"  He  is  and  always  has  been  a  firm  and  undeviating  friend  of  the 
whites  :  he  led  a  party  of  seven  hundred  and  seventy-six  warriors  to 
Florida,  and  endeavoured,  first  as  mediator,  to  induce  the  Seminoles 
to  abandon  the  bloody  and  fruitless  contest  in  which  they  were  en- 
gaged, but  was  unsuccessful. 

"  Soon  after  his  arrival  at  Tampa,  he  joined  the  camp  of  Col.  Lane, 
by  whom  he  was  sent,  with  two  hundred  of  his  warriors,  to  look  after 
the  Seminoles.  He  fell  in  with  a  party  of  the  latter,  and  drove  them 
into  a  swamp,  from  which'  they  opened  a  fire,  and  wounded  several 
of  his  men.  He  was  then  sent  to  meet  Gov.  Call,  and  arrived  at  the 
spot  where  Gen.  Gaines  was  surrounded,  soon  after  that  officer  had 
been  relieved.  On  the  following  day,  he  joined  Gov.  Call,  and  pro- 
ceeded to  Fort  Drane,  where  the  Seminoles,  though  numerous,  re- 
fused them  battle,  fled,  and  were  pursued.  The  Creeks  were  unable 
to  overtake  them ;  but  the  Tennessee  horse  fell  in  with  them  on  the 
following  day,  and  a  fight  ensued;  in  which  several  were  killed  on 
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each  side.  Tustennggee  Emathla  and  his  party  joined  the  army 
again  at  Fort  Dade;  and  the  Seminoles  being  in  a  swamp  hard  by, 
an  attack  was  planned,  in  which  the  Creeks  were  invited  to  go  fore- 
most, an  honour  which  they  promptly  declined,  while  they  cheerfully 
agreed  to  advance  side  by  side  with  the  white  men.  In  this  fight 
the  Creeks  lost  four  men,  besides  one  who  was  accidentally  killed  by 
the  whites,  but  the  Seminoles  were  beaten.  He  was  afterwards  sent 
t8  a  place  towards  St.  Augustine  for  provisions,  and  was  in  several 
skirmishes  not  worth  recording. 

"  He  says  he  joined  our  army  under  a  promise  made  by  the  com- 
manding general,  that  in  the  removal  of  his  people  west  of  the  Mis- 
sissippi, about  to  take  place,  his  property  and  family  should  be 
attended  to,  and  that  he  should  be  indemnified  for  any  loss  that 
might  happen  in  consequence  of  his  absence.  These  stipulations,  he 
alleges,  were  broken  by  the  removal  of  his  women  and  children, 
while  he  was  absent  in  the  service  of  the  government,  whereby  his 
entire  property  was  destroyed.  Nor  was  this  the  worst  of  his  mis- 
fortunes. His  family,  consisting  of  a  wife  and  nine  children,  were 
among  the  unfortunate  persons  who  were  on  board  of  the  steamboat 
Monmouth,  when  that  vessel  was  sunk  by  the  mismanagement  of  those 
to  whose  care  it  was  intrusted,  and  two  hundred  and  thirty-six  of  the 
Creeks,  including  four  of  his  children,  were  drowned.  Melancholy 
as  such  an  occurrence  would  be  under  any  circumstances,  the  catas- 
trophe is  infinitely  the  more  deplorable  when  happening  to  an  igno- 
rant people,  while  emigrating,  unwillingly,  under  the  charge  of  our 
public  agents,  and  to  a  people  whose  whole  intercourse  with  the 
whites  has  tended  to  render  them  suspicious  of  the  faith  of  civilized 
men." — McKinney, 

He  speaks  English  quite  fluently,  but  will  not  converse  with  a  man 
unless  well  acquainted  with  him ;  and  he  will  not  then  speak  it,  in  the 
presence  of  the  Indians,  lest  he  should  compromise  the  dignity  cha- 
racteristic of  Indian  greatness.  For  his  interference  in  the  Florida 
war,  he  has  entailed  upon  himself  the  lasting  hatred  of  the  Semi- 
noles :  they  hold  him  in  such  utter  abhorrence  and  detestation,  that 
they  would  never  look  upon  his  portrait,  while  in  my  studio,  without 
manifesting  dissatisfaction  and  disgust. 

He  is  about  fifty-two  years  of  age,  vigorous  and  active,  and  is 
still  able  to  undergo  much  fatigue  and  hardship.  He  is  beloved 
and  respected  by  his  people,  and  is  one  of  the  leading  men  of  bis 
nation. 
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ra-MATB-i^MXKKt o*  THE  UTTLE  EO&GL 


taor-  Lt-  wtf  skated  tf-  lib*  dharfaoiiaiijg  throng 


t>f  ttyueJiHte-ytHbaki.  viic<  log  gma  iufusii*  cvar  Mil.  EL*  jp 
faain&£  izi  llie  afiafiDOe  df  liulcfrn^  &  Tttfl  stock,  *§ndb  »  iirricn£.ii]j 
canitfC*  W  lam,  thcii£  tlit  eersniaidtt  xff  Hfc*  Vd&  or  grsBirftazx 
4bnwe-    Il  »  «*m*iWittto«i3  -of  -ft*  r&&-rtac&  or  lid*  Greek  *an-- 

PtmBSSBig  a*  s*flria  at  an  tsaanr  or  firnmfibllfir.  Irs  viD  as  casEr 
f*rar«4  in-  lot  ffftak^r.     Rt  Si  n£W  sui  wiraftflf  is  las  <*5spaHBacBu 
aaadL  fedlsroid  1  j  Ids  jtesjik. 


TCCE  A  £  ACS  A  3OO0G,  <m  THE  MMCDnMOJF  ok  PHT3C- 


HPrnnttd  Jimfc,  3J4JL) 

Ha* »  iW  graft  Jfed&cbke  «r  JIj«ibj  Ham  rf  lie  Greeks;  las 

itfti*  #f  com  ate  ©aMratod  \j  ta*  ytxtyk  af  the  tama  za  miaA  be 
read**,  vaA  a  flaBarj  «f  £1*  Irafc&d  d&iLkss  jier  Samoa  it  aHiwrei 
kin  frvm  tiae  trwonj  v£  *i*  icatkaL  £ cr  la*  serraeg. 

Tbtj  &si<yo&  Ian  to  W  3n£a#d  *iii  SBfematsxal  pernors,  s&i 

Is  Li*  Wvti  i*  a  biaj£ij£  -df  ra^to-  a  ss^ilir  sad  p&rajnr  ©aa- 
atracte'jau  Lj^i  dsriiig  ?£*taT  aaxs'&iJ  l*a*i  ot  crwineara  "das***  as  ji 
du>tsxi^4«uBie.  It  u  <£  a  osmlkr  form,  a&svi  am  fees  zb  'dttaiae&Er 
asd  tiinj  fee*.  &£&,  \mh  <£  h&}  as»d  ira*  pSs&attd  It  slit  saaa  ia 
tke  pMlr/wmz  ^*»*»y : — 

H*  rui  s&ek*  ia  auaiataje  cl"  eT«y  kg  required  is  ike  cwttisanic- 
tk*  */  u*  beildia^  awi  difSribsteil  tbcm  prcp:«tksttdj  m&xiz  tie 
rwdc&u  of  ti*  tom7  wbca*  dnsj  it  m  to  cot  kg*  eaTesfoc»diMg 
vitb  tbfir  Aidu,  a^d  deSirtr  tLea  vpoci  ike  ptMBd  a^frsfma»a  for 
tLt  l^Ji  ik.^.  at  a  g^T*'»  tine.  At  tie  nisBg  of  tfce  bc*c«e,  Kt  a 
kig  wxt  rut  or  cita&^&d  £tob  it*  cnginal  deatmatko ;  ail  cane  to- 
getL^r  id  iL*ir  affccfriase  placcsw  as  iateodetd  bj  tke  des^tter. 
Dnri&g  tl>t  f4aamiTig  of  t&§  bai^drag,  vkitk  oecapied  kim  six  dajs, 
be  did  loi  ponake  of  tke  least  panade  of  tood. 
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He  has  in  his  possession,  and  wears,  a  medal  said  to  have  been 
presented  to  his  parents  by  Gen.  Washington. 

He  is  painted  in  the  costume  which  he  usually  wears. 

16. 

TAH-COO-SAH  FIXICO,  or  BILLY  HARDJO. 

(Painted  Aug.  1843.) 

Chief  of  one  of  the  Upper  Creek  towns.  He  is  a  merchant  or 
trader  among  his  people;  also,  has  an  extensive  farm  and  several 
negro  slaves,  which  enable  him  to  live  very  comfortably.  He  is 
much  beloved  and  respected  by  his  people.  The  dress  in  which  he 
is  painted  is  that  of  a  ball-player,  as  they  at  first  appear  upon  the 
ground.  During  the  play  they  divest  themselves  of  all  their  orna- 
ments, which  are  usually  displayed  on  these  occasions,  for  the  pur- 
pose of  betting  on  the  result  of  the  play :  such  is  their  passion  for 
betting,  that  the  opposing  parties  frequently  bet  from  five  hundred  to 
a  thousand  dollars  on  a  single  game. 

It. 

CHILLY  McINTOSH. 

(Painted  June,  1843.) 

An  Upper  Creek  Chief.  This  man  is  a  brother  of  Gen.  Mcintosh, 
who  was  killed  some  years  since  by  his  people,  for  negotiating  a 
treaty  with  the  United  States  Government,  contrary  to  the  laws  of 
his  country.  Chilly  was  pursued  by  the  same  party  who  massacred 
his  brother,  but  succeeded  in  making  his  escape  by  swimming  a 
river,  which  arrested  his  pursuers. 

"Menawa,  who  is  called  the  Great  Warrior,  was  commissioned  by 
the  chiefs  to  raise  a  party  to  march  to  the  Indian  Springs  and  exe- 
cute the  judgment  of  their  law  upon  Mcintosh  on  his  own  hearth- 
stone. With  the  usual  promptitude  of  the  Indians  in  the  prosecution 
of  bloody  business,  Menawa  was  soon  at  the  head  of  one  hundred  of 
his  Oakfuskee  braves,  and,  after  a  rapid  march,  arrived  before  the 
house  of  the  fated  Mclnto&h  before  day,  on  the  morning  of  the  first 
of  May,  just  seventy-seven  days  after  the  signing  of  the  treaty.  The 
house  having  been  surrounded,  Menawa  spoke: — 'Let  the  white 
people  who  are  in  the  house  come  out,  and  also  the  women  and 
children.  We  come  not  to  injure  them.  Mcintosh  has  broken  the 
law  made  by  himself,  and  we  are  come  to  take  his  life/  " 


i*    «****    i.i»p-fe    iioffSTtf;    nu    j»-   **cl  jxxnci   c'  craansL  2ak 
,*****■£  tiptsir    ittMfc.   teu*-  ft'  1Tt»bitu>£itfL»-  ttHMCW   uhhihw  ~tobl 


li'JtiOJKrx* 


?.**&•  «et#f*e>  i#i*f>&r*"  Wimi*  91  jgrckaxiaBF  anf  HIisfhit.  T3k?j- 
***  *  **#*i^«i«li«i*£  f*tip*.;  «*£  an  ttrfif*  norairK-L  n.  iin  xrrfr  am_ 
aggr^Uitoft  tastt-  «*f  tft«**r  Ssifbaf.  ^ai/oL  TTifpr  mmiur  uirmr 
WfWHivj  \uiH*M&  writ  JCu*:  tjf  ti*«t  tmitrnot  ii*-  «oI  will  mud. 
jH^Afca*  ?««**?  4i*«*  *r*  «uiitvBivt  t*r  akcwb.  xf  whssL  iiier  nwr 
£<»£*'  i*i*«H**t  *>i*n_  ir  fc*  m#pk  jirvduct/at  of  iit*  «oL  uhnroi^. 
*j*^  ob*  *****  6fuaL  £&&•  trtrt  *rwn<£t  trimm.  fir  linn*  comnmg^ 
Wt#t  &**r  %<f  ti**fs.  ttttrtmfemm  oiiiit  mfircimii  far  -aismffiivsE  nu£ 
a«^v«t  !LW;  ^Je^t4rtr  ftiw*il  iMfin  it  -&fr  ibmaauxL  if  iiisr  jn:Mr»K 
34117  ^  VHt*&  wt  vul;  i#earullf  ill     A  wearqiii  naar  Ik  inraic  inning 
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The  National  Authorities  have  established  schools  in  every  dis- 
trict throughout  the  nation,  and  engaged  competent  teachers  to  take 
charge  of  them.  Missionaries  of  various  denominations  are  assiduously 
engaged  among  them,  from  whose  pious  and  exemplary  conduct  they 
are  receiving  lasting  benefits. 

19. 

COO-WIS-COO-EE,  or  JOHN  ROSS. 
(Painted  Sept  1844.) 

Principal  Chief  of  the  Cherokees.  Mr.  Ross  has  been  for  a  number 
of  years  at  the  head  of  his  people,  which  fact  is  sufficient  evidence  of 
the  high  estimation  in  which  they  hold  him  as  a  man  capable  of 
discharging  the  responsible  duties  devolving  upon  the  office.  Mr.  R. 
is  a  man  of  education,  and  as  a  statesman  would  do  honour  to  the 
legislative  halls  of  any  country.  His  hospitality  is  unbounded; 
from  his  soft  and  bland  manners,  his  guests  are  at  once  made  to  feel 
at  home,  and  forget  that  they  are  far  from  the  busy  scenes  of  civil- 
ization, and  surrounded  bj  the  red  men  of  the  forest.  His  house  is 
the  refuge  of  the  poor,  starved,  and  naked  Indian;  when  hungry,  he 
is  sure  to  find  at  the  abode  of  this  exemplary  man  something  where- 
with to  appease  his  hunger,  and  if  naked,  a  garment  to  cover  his 
nakedness.  Of  his  private  and  political  history  much  might  be  said; 
but  we  leave  it  to  those  who  are  more  competent  to  the  task,  and 
able  to  do  him  that  justice  due  to  so  eminent  a  man. 


20. 

KEETH-LA,  or  DOG. 
(Painted  1844.) 

Commonly  called  Major  George  Lowery,  Second  or  Assistant 
Chief  of  the  Cherokees;  an  office  which  he  has  filled  for  a  num- 
ber of  years  with  much  credit  to  himself  and  the  entire  satisfaction 
of  his  people.  He  is  about  seventy  years  of  age,  speaks  English 
fluently,  and  is  an  exemplary  Christian. 

He  is  painted  in  tho  attitude  of  explaining  the  wampum,  a  tradition 
of  the  manner  in  which  peace  was  first  brought  about  among  the 
the  various  Indian  tribes.    (See  No.  27.) 


-Jf)  G&E&QXESS- 


(tainted  iwrnt,  1W2. 

i\  iit+bt?  pix&\vu<  laJented  Gfierakot.  This  man  is  a  brother  fif 
lkiucLoiu: .  wii' »  with  uturuerod  book  yesr?  mnoe  for  Job  -pzmcipttkm 
al  ntig&tdjUititg  wiIl  tk;  UjU3Jk^feu4«8tb^  Ne^EdacttLt  treaty .  fusion 
liitK  ettuiiacj  *•  mud  interna]  diioeiifiiox-  Among  the  Cherokee*,  >  ©ob- 
tnirv  u  tip.  i*wr  of  L^  cotrntTT-  -fettfc  'WAtie-wiF  aJoo  one  of  the 
fcjgneft  of  tout  tttstrumciBi.  bn:  ha*  tine  fkr  eeasped  the  Ateijibk 
<itt*tL  Ida:  i>cki.  liih  brother.  He  it  waned  to  he  ose  «f  the 
b»w*t  iu^u  erf  hit  pe<?pk.  Itering  tkt  eeaoiefi  of  -the  IteriMtiam1 
Cttuncii-  At  TaL-kx|tt*ia.  il  3  one,  184&.  heost  :Ser  has  potuoiL:  he 
•u*  MMTtfttiflderi  in  htttfEtrai*  of  hifc  estonies  At  ikiitt,  hot  did 
&m&c*x  &e  l*aet  ayfitptonifc  of  ie*r  daring  JreoojieBm.    A 


XH0KA£  V^EE. 

BrotW  of  Stak  Vatie.  n  fiue-looking  men.  httt 
di»*inatt*l.     Be  ip  n  printer  br  track,  mid  speaks  Ivngiiirii  Unaitly 
uuv  wriu*  st  g«^d  band. 


yL<JK-WJ^OOO  iUWiEE    01:   THL   SPOTTY  PERSON. 

Tbij-  mat  wa*  itu*  of  thi  Bi^gu^t*  of  the  first  treaty  mad*  wtiL  lb*. 
<juviv)k*px  by  tiit  United  feuiu*  CruYermneut.  during  tht  admmktra 
Uvti  at  Cr**n«jral  Washington.  Hf  eny*  be  me  at  that  time  gurtt 
*  vomig  warrior,  but  he  diotimrtly  ttajuliecto  how  the  General  looked, 
and  ati  that  wok  plat*  Ht  d*»orib«e  the  manner  in  which  the  In- 
dian* »«w  rwwiv<*d  by  tutsir  Great  Father  at  follows  : — »"  The  -white 
met  ato/d  like  geeae  flying,  the  Grreat  Father  otandmg  at  the  nsad. 
Tut  Iiidiauf  wtsrt  Uild  l»v  tUr  nitt*rjm?ter,  tiutt  -fiier  innst  not  fibife 
JUande  wttl  auv  tmt  until  tnej  Lad  ahakes  tht  land  of  their  Ores* 
jFatW ;  the  v  uU  pa^b^d  tUrvugb  the  oontre,  sod  oum  in  inB  tnrn 
&hwk  law  \*y  tUt  hand  "  H?  nlot>  ga^e  an  smnfiing  fesonptum  of 
tU  dkunt^f  rhioh  wt*  jtreparvd  for  them  on  that  ocmwnrm 
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During  the  Creek  war  he  fought  with  the  whites  against  the 
Creeks,  and  at  the  battle  of  Horse  Shoe  received  several  wounds.  He 
is  now  about  88  years  of  age,  aud  receives  a  pension  from  the  United 
States  for  his  services  during  that  war :  he  is  still  in  the  full  en- 
joyment of  all  his  faculties,  having  ridden  thirty  miles  on  horseback 
to  sit  for  the  portrait  now  exhibited. 

» 

24. 

OH-TAII-XEE-UN  TA1I,  or  CATCHER. 

(Painted  1S44.) 

A  Cherokee  Warrior. 

25. 

CHARLES  McINTOSn. 

•  (Painted  1S42.) 

A  Cherokee  half-breed,  about  twenty-three  years  of  age,  little 
known  among  his  people  uutil  December,  1842.  He  then  distinguished 
himself  by  killing  a  man  upon  the  Prairies,  by  the  name  of  Merrctt, 
an  escaped  convict  from  the  jail  at  Van  Burcn,  Arkansas,  who  with 
his  brother  was  under  sentence  to  the  State  Prison,  had  escaped,  and 
fled  to  the  Prairies,  where  they  carried  on  a  sort  of  land  piracy,  rob- 
bing and  murdering  all  travellers  whom  chauce  threw  into  their 
power. 

26. 

WE-CnA-LAH-NAE-IIE,  or  THE   SriRIT. 

(Painted  1844.) 

Commonly  called  John  Huss.  A  regular  ordained  minister  of  the 
Presbyterian  denomination,  and  speaks  no  English.  He  is  a  very 
pious  and  good  man.  The  following  letter,  written  in  the  Cherokee 
language,  which  I  received  from  him,  will  give  the  reader  some  idea 
of  the  situation  of  the  people  under  his  pastoral  charge 

Tah-le-quait,  Cherokee  Nation. 
January  30th}  184  4. 

My  Friend  : — You  wish  that  I  should  tell  you  something  about 
the  Cherokces  living  on  Honey  Creek.     I  suppose  you  wish  to  know 
whether  the  people  are  acting  as  a  civilized  or  uncivilized  people 
I  am  very  glad  to  hear  that  you  wish  to  know  something  about  the 

2* 


:$ 


?t  »:ii:' 


Z*ril  wm*  *  tol  B-  tjitrrctfei  r  wax^:  tat  tatr 

V****  w-  mm*,  *  ta^  inmiitr*  jhu  *eti*fx-  ol  lunar*  L^esi;  ten 

«wh  tHtuntew  mb  fa*  -ttmrtL  inn  iuc:  aetttol  j^-tire  ^zaaee:  iar. 
urn-  Urf-  j*  *.  £pa*;  «u*r» .  mt*L  wh  w&  awl  &  jmbk  ei  feoL  and 

£**»*  fl-  lr«t  jmj»tt#tii  *•  Mt.  ant.  **  stee:  <teR  «tctt  -buroatL  !Tai 
imf^  *t*ti«  -h  tma:  **&«:  astray  drrwe  mvrrtoL.mMtL-wt  mant* 
-bttttitrv^c^H).  2j*  tt*iiui»*t  au^ul  u  hsstl  u  ■smsi.  ifott  it  &tn*- 
MmrWA  fatqtuH  tvft  lAttv  «u«  1<mn*t  t  Sguuygnutot  iswcter;.  aatL 
jtttv*  «#«'  ««**.  f*a*W  fMir  ut  tn»  far  a?  -tin  maniii;  x  tok-4.  ^cry 
Y>ki.  ijy£.  «n  wit;  fcsr  aturfrfi***.  uir.  J  txiwi:  itpom  ifer  **£□«;  -tin 
yu&qp.  V»  i^tvt  *t*et<  i<mi*£  {.*&Mk  -fcvc*5£  it.  ibib  itf.qnrngpr- 
frtfrt.  *ut  u»v».  me:  vu«t  Tuer*  fwm  uvint  -tuittv  jnuwrbeeii  ikec 
urn**  h  gm  wvue\  u  im*  £wt  tootft  ITu^n  iren  mih  Hfsnw 
thllam  t%vtjtvvtl     It-  tii*  usttuuer  ti*  yevpk  im  gaaaaalrj  jnnmrai^ 

mnjuatttiwt  mii  Wvp  nut  lut  hvu 


IHrtrtMtttt  iSV-ivv.  xi  tu*  unnftl  nf  ^Junt.  IMi.  uiit  L-tmtniu«t  jl 

l*wr n*^  *ut  M?»»ivu  «i*Jt  \^  *tU  tnxj*iW  ant  -wittjie*  of  *siit  «woriil 
^m«ijKirtA»it»  4*&Y«ftf4  v  v  u*!t  /*'  i»wt  win  v^  1^^  imngmif  tk  » 

W^/jr  (/wr^  \jvwf*cy;  ¥jwjvi  *%'*i  \i  nut  Cfarsk&tt.  "5 u.  3§»s^-  21 
"  JT'^v  * ''M  hf.«v  \#*t  *  Wi  f/-.w.  ',»vr  lvntf^fim.     T-to  acme  nut 
«rt  4d>  **  *W  try  ««4  rw^/  tA*** 
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"  My  Brothers,  you  will  now  hear  what  our  forefathers  said  to  us. 

"  In  the  first  place,  the  Senecas,  a  great  many  years  ago,  devised 
a  plan  for  us  to  become  friends.  When  this  plan  was  first  laid,  the 
Seneca  rose  up  and  said,  I  fear  the  Cherokee,  because  the  toma- 
hawk is  stuck  in  several  parts  of  his  head.  The  Seneca  afterward 
remarked,  that  he  saw  the  tomahawk  still  sticking  in  all  parts  of  the 
Cherokee's  head,  and  heard  him  whooping  and  hallooing  say  that  he 
was  too  strong  to  die.  The  Seneca  further  said :  Our  warriors  in  old 
times  used  to  go  to  war ;  when  they  did  go,  they  always  went  to  fight 
the  Cherokees;  sometimes  one  or  two  would  return  home — sometimes 
none.  He  further  said,  The  Great  Spirit  must  love  the  Chero- 
kees,  and  we  must  be  in  the  wrong,  going  to  war  with  them.  The 
Seneca  then  said,  Suppose  we  make  friends  with  the  Cherokee,  and 
wash  his  wounds  and  cause  them  to  heal  up,  that  he  may  grow  larger 
than  he  was  before.  The  Seneca,  after  thus  speaking,  sat  down. 
The  Wyandot  then  rose  and  said,  You  have  done  right,  and  let  it 
be.  I  am  your  youngest  brother,  and  you  are  our  oldest.  This  word 
was  told  to  the  Shawnees :  they  replied,  We  are  glad,  let  it  be ;  you 
are  our  elder  brothers.  The  Senecas  then  said,  they  would  go  about 
and  pray  to  the  Great  Spirit  for  four  years  to  assist  them  in  making 
peace,  and  that  they  would  set  aside  a  vessel  of  water  and  cover  it, 
and  at  the  end  of  every  year  they  would  take  the  cover  off,  and  ex- 
amine the  water,  which  they  did :  every  time  they  opened  it,  they 
found  it  was  changed ;  at  the  end  of  four  years  they  uncovered  the 
vessel  and  found  that  the  water  had  changed  to  a  colour  that  suited 
them.  The  Seneca  then  said,  The  Great  Spirit  has  had  mercy  upon 
us,  and  the  thing  has  taken  place  just  as  we  wished  it. 

"The  Shawnee  then  said,  We  will  make  straight  paths;  but  let  us 
make  peace  among  our  neighbouring  tribes  first,  before  we  make  this 
path  to  those  afar  off. 

"  The  Seneca  then  said,  Before  we  make  peace,  we  must  give  our 
neighbouring  tribes  some  fire;  for  it  will  not  do  to  make  peace  with- 
out it, — they  might  be  travelling  about,  and  run  against  each  other, 
and  probably  cause  them  to  hurt  each  other.  These  three  tribes 
said,  before  making  peace  that  this  fire  which  was  to  be  given  to 
them  should  be  kindled  in  order  that  a  big  light  may  be  raised,  so 
they  may  see  each  other  at  a  long  distance ;  this  is  to  last  so  long  as 
the  earth  stands;  they  said  further,  that  this  law  of  peace  shall  last 
from  generation  to  generation — so  long  as  there  shall  be  a  red  man 
living  on  this  earth;  they  also  said,  that  the  fire  shall  continue 
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aottnc:  as*  aw:  iuaH  we***  i*  -eniur^irlH-f  a?  1  yi^.  a~  o*e  Tsoaias 
Tin  Srjjt««M  TJirtiKT  sul!  t»:  Uk  5  j»wi»*-*.  I  bsT-  p3"  *.  b~h  art-Kinc 
v«i.  .im  uitv»  ^f«i  at  sir:  t*Ik  u.  i.  Iran  Ik.  ai._!  t'iscei  t:  -x. 
iwc*»*  w»  wil  Bs'w  Bftki  &  iaii  ot  wiu^i  w-  wil.  pa»r  i.  tb-.  Si 
Tl*  *vu«*»  *uc  fortier.  Y>x.  skul  e^ctintK  roar  pati  until  i; 
«4ial  ^ranai  tlR  i'AX^.  of  tb»  <Jaa£t-  VlKfL  Uk  talk  w*~  LT».KXgnt  tt- 
tin  Shut-.  ta*f*  r*pL*rd.  VTt  fcel  tnankful  fc:  Tot  and  will  t»s.«r  toot 
t«a      wt  sat:  «**:  &  LfTtit  tnrougt.  tbt  paiL  vol  nave  made  for  u= 

4  Viitm  iii*.  Si»wi*t*  brou«rb:  tb».  talk  u  lb*  Osag^  tbej  reilkd. 
l»r  n-unrrrvw ,  br  tb*.  huulL*:  of  tbt  da  v.  we  -nnV  hart  faw»*f' 
.»ur  iru^ixi4M>.  Tbt  (.^cirrr  said  fanixT.  Tut  Great  Spirit  ha?  besz. 
kiub  2i  wv  ,  be  bar  briHign;  eonj~:bmr  u  nit,.  I  'being  faugn^c  hmn- 
m£  1 1 if  it.  V"b*rt  tbt  Snawi***  reiumrd  u  tbt  hsd^  of  tbt  Osa^es- 
:ut^  «*?rt  Htk*:ttJtc  tux;  tb^vwen.  u  U  kilied.and  tbev  inuuedianirr 
it  math  ;u'.*r  tf*aaj*. 

•■  Wii.;t  ;ut  ^baww**  returnee  to  tiierr  bonier  wbenee  tiier  came. 
Uhj»  *u.l  Vary  bad  beeL  Dear  b^ing  kilied. 

%-  Ttu  N.-ueva  tbtfL  «<aid  u  tbt  Sbawnee-,.  tba:  tbe  Osag*^  nrar  be 
tut«*ui;*L  TiwMr  §tfiit  tbem  Ur.k  u  tbem  again.  Tut  *i?miwne« 
*ru:  *«£«vu-  tv  K-t  tbi  ^*sag<* — iuex  toid  tbeiL  tbeir  bu*diie&.  Tbt 
*Aa^>  r>*iu»'krL,  Tut-  Gmt:  >pirit  baE  beeL  grKid  tc  us. — 
i\*  ui.»r?\»»  bt  tbt  luiiiiln  of  tb<  di-v  be  will  civ*  uf  KOiiHJtbiiir  vhb- 
»u  .."  ^un  WboL  tLt  .Sbttirijw-  arri^^c  xit  tut  j'»dg*;.  aL  f»U  muL 
v»f  :u»  (.  **¥!**>  Hud  ibem  tbut  tb«*t  bad  belter  make  tbtir  e«caT>e  ; 
t.uii'.  .'  *.ti».*t  vtid  iiut,  bv  tbt  miJcLe  of  tu*  fJu'jwius:  oar.  ibt^  w^rt 
**'  i'.  >.  ur-«:r»'Vfu.  aud  d:r«i*;**c  tben:  tr  ibe  ueares:  i»  »in:  -f  tbe 
n  .*'..-       Tut    Stiuwiir»>    uiuut    tbvir  ew.n:T»e    a.b<*c:    middLT      Tiier 

*  mm 

■ii^:.'^«.-rv'j  tbt  0*u£vr  folii»viiif  tbtm.  aud  tbrvw  awaj  tbelr  pit*k«. 
fvm-r**  \/£  *.bt  l«*^  tbtir  lalk  wut  in.  aud  arrived  at  ibtir  ctnjj  ^fc. 
W-.i. •».  '..u*  ^tiawin*^  arri^t>d  bume,  tber  said  Uict  bad  cL»mf  ueu-  t»r:iur 

mm  ^ 

ji. '.•.'■.  avi  tiit  Of«a^f  refused  u-  re^eite  tbeir  taJk.  Tu*  Srueci 
^bti  -»u,^.  If  tae  <.h*ii^efc'  will  Dut  lak*  our  talk,  iet  tbt-iL  remtit  a^ 
!u»  ^  u.r». :  aud  wbeu  tbe  riniug  pvueratitm  sbail  become  us  :*vt..  tue 
<}*»£**  ^iWLLl  be  like  ff.nue  Lerl  eUiudiu^  alone.  Tbe  Sen*»ca  further 
t*j  :.  'Jbt  <>«»a^tfc  abali  be  like  a  luue  ciifrrT-trwu  Btasdisg  in  tbe 
yw.r.*  ►.  wbere  tbe  birds  uf  HI  kiudt  tibal!  li^xt  upon  it  at  piea«ure. 
TL«.  r*  m-r.-xx  tbie  talk  wae  made  about  tbe  Osag<^«  was.  tba:  iLcv  prided 
ii*4.-»i.M.Jvt't  up'^u  tbeir  warrior*  and  ntMXihoyi,  aw3  did  sen  wi&L  t.  make 
pea^>t 

Ai  Tae  Setttea  furtber  aaid,  We  bate  mooeeded  in  making  peace  with 
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all  the  Northern  and  neighbouring  tribes.  The  Seneca  then  said 
to  the  Shawnees,  You  must  now  turn  jour  course  to  the  South :  you 
must  make  your  path  to  the  Chcrokces,  and  even  make  it  into  their 
houses.  When  the  Shawnees  started  at  night  they  took  up  their  camp 
and  sat  up  all  night,  praying  to  the  Great  Spirit  to  enable  them  to 
arrive  in  peace  and  safety  among  tho  Cherokees.  The  Shawnees 
still  kept  their  course,  until  they  reached  a  place  called  Tah-le-quah, 
where  they  arrived  in  safety,  as  they  wished,  and  there  met  the 
chiefs  and  warriors  of  the  Cherokees.  When  they  arrived  near  Tah- 
le-quah,  they  went  to  a  house  and  sent  two  men  to  the  head  chiefs. 
The  chief's  daughter  was  the  only  person  in  the  house.  As  soon 
as  she  saw  them,  she  went  out  and  met  them,  and  shook  them  by 
the  hand  and  asked  them  into  the  house  to  sit  down.  The  men 
were  all  in  the  field  at  work — the  girl's  father  was  with  them.  She 
ran  and  told  him  that  there  were  two  men  in  the  house,  and  that 
they  were  enemies.  The  chief  immediately  ran  to  the  house  and 
shook  them  by  the  hand,  and  stood  at  the  door.  The  Cherokees  all 
assembled  around  the  house,  and  said,  Let  us  kill  them,  for  they  are 
enemies.  Some  of  the  men  said  No,  the  chief's  daughter  has  taken 
them  by  the  hand ;  so  also  has  our  chief.  The  men  then  became  bet- 
ter satisfied.  The  chief  asked  the  two  men  if  they  were  alone.  They 
answered,  no ;  that  there  were  some  more  with  them.  He  told  them 
to  go  after  them  and  bring  them  to  his  house.  When  these  two  men 
returned  with  the  rest  of  their  people,  the  chief  asked  them  what 
their  business  was.  They  then  opened  this  valuable  bundle,  and  told 
him  that  it  contained  a  talk  for  peace.  The  chief  told  them,  I  can- 
not do  business  alone ;  all  tho  chiefs  are  assembled  at  a  place  called 
Cho-qua-ta,  where  I  will  attend  to  your  business  in  general  council. 
When  the  messengers  of  peace  arrived  at  Cho-qua-ta,  they  were  kindly 
received  by  the  chiefs,  who  told  them  they  would  gladly  receive  their 
talk  of  peace.  The  messengers  of  peace  then  said  to  the  Cherokees, 
We  will  make  a  path  for  you  to  travel  in,  and  the  rising  generation 
may  do  the  same, — we  also  will  keep  it  swept  clean  and  white, 
so  that  tho  rising  generation  may  travel  in  peace.  The  Shawnee 
further  said,  We  will  keep  the  doors  of  our  houses  open,  so  that  when 
the  rising  generation  come  among  us  they  shall  be  welcome;  he 
further  said,  This  talk  is  intended  for  all  the  different  tribes  of  our 
red  brothers,  and  is  to  last  to  the  end  of  time;  ho  further  said, 
I  have  made  a  fire  out  of  the  dry  elm — this  fire  is  for  all  the  different 
tribes  to  see  by.     I  have  put  one  chunk  toward  the  rising  sun,  ono 
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brotherly  friendship  between  the  different  nations  of  red  people,  our 
hearts  rejoice  in  the  goodness  of  our  Creator  in  haying  thus  united 
the  heart  and  hand  of  the  red  man  in  peace. 

"  For  it  is  in  peace  only  that  our  women  and  children  can  enjoy 
happiness  and  increase  in  numbers. 

"  By  peace  our  condition  has  been  improved  in  the  pursuit  of  civil- 
ized life.  We  should,  therefore,  extend  the  hand  of  friendship  from 
tribe  to  tribe,  until  peace  shall  be  established  between  every  nation 
of  red  men  within  the  reach  of  our  voice. 

"  Brothers :  When  we  call  to  mind  the  only  associations  which  en- 
deared us  to  the  land  which  gave  birth  to  our  ancestors,  where  we 
have  been  brought  up  in  peace  to  taste  the  benefits  of  civilized  life ; 
and  when  we  see  that  our  ancient  fire  has  there  been  extinguished, 
and  our  people  compelled  to  remove  to  a  new  and  distant  country, 
we  cannot  but  feel  sorry;  but  the  designs  of  Providence,  in  the 
course  of  events,  are  mysterious — we  should  not,  therefore,  despair 
of  once  more  enjoying  the  blessings  of  peace  in  our  new  homes. 

"  Brothers :  By  this  removal,  tribes  that  were  once  separated  by 
distance  have  become  neighbours,  and  some  of  them,  hitherto  not 
known  to  each  other,  have  met  and  become  acquainted.  There  are, 
however,  numerous  other  tribes  to  whom  we  are  still  strangers. 

"  Brothers  :  It  is  for  reviving  here  in  the  west  the  ancient  talk  of  our 
forefathers,  and  of  perpetuating  for  ever  the  old  fire  and  pipe  of  peace 
brought  from  the  east,  and  of  extending  them  from  nation  to  nation, 
and  for  adopting  such  international  laws  as  may  be  necessary  to  re- 
dress the  wrongs  which  may  bo  done  by  individuals  of  our  respective 
nations  upon  each  other,  that  you  have  been  invited  to  attend  the 
present  council. 

"  Brothers,  let  us  so  then  act  that  the  peace  and  friendship  which  so 
happily  existed  between  our  forefathers,  may  be  for  ever  preserved ; 
and  that  wo  may  always  live  as  brothers  of  the  same  family." 

The  following  compact  was  then  introduced  by  Mr.  Ross,  for  the 
deliberation  and  action  of  the  council : — 

"  Whereas,  the  removal  of  the  Indian  tribes  from  the  homes  of 
their  fathers,  cast  of  tho  Mississippi,  has  there  extinguished  our 
ancient  council-fires,  and  changed  our  position  in  regard  to  each 
other ;  and  whereas,  by  the  solemn  pledge  of  treaties,  we  are  assured 
by  the  government  of  the  United  States  that  the  lands  which  we  now 
possess  shall  be  the  undisturbed  home  of  ourselves  aud  our  posterity 
for  ever.     There/ore,  we  the  authorized  representatives  of  the  several 
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nations,  parties  hereunto  assembled  around  the  Great  Council-fire, 
kindled  in  the  west,  at  Tah-le-quah,  in  order  to  preserve  the  existence 
of  our  race,  to  revive  and  cultivate  friendly  relations  between  our 
several  communities,  to  secure  to  all  their  respective  rights,  and  to 
promote  the  general  welfare,  do  enter  into  the  following  compact : 

"  1st.  Peace  and  friendship  shall  be  for  ever  maintained  between 
the  parties  to  this  compact,  and  between  their  respective  citizens. 

"  2d.  Revenge  shall  not  be  cherished,  nor  retaliation  practised  for 
offences  committed  by  individuals. 

"  3d.  To  provide  for  the  improvement  of  our  people  in  agriculture, 
manufactures,  and  other  domestic  arts,  adapted  to  promote  the  com- 
fort and  happiness  of  our  women  and  children,  a  fixed  and  perma- 
nent location  on  our  lands  is  an  indispensable  condition.  In  order, 
therefore,  \o  secure  those  important  objects',  to  prevent  any  future 
removal,  and  to  transmit  to  our  posterity  an  unimpaired  title  to  lands 
guarantied  to  our  respective  nations  by  the  United  States,  we 
hereby  solemnly  pledge  ourselves  to  each  other,  that  no  nation,  party 
to  this  compact,  shall,  without  the  consent  of  all  the  other  parties, 
cede,  or  in  any  manner  alienate  to  the  United  States  any  part  of 
their  present  territory. 

"  4th.  If  a  citizen  of  one  nation  commit  wilful  murder,  or  other 
crimes,  within  the  limits  of  another  nation,  party  hereto,  he  shall  be 
subject  to  the  same  treatment  as  if  he  were  a  citizen  of  that  nation. 
In  cases  of  property  stolen,  or  taken  by  force  or  fraud,  the  property, 
if  found,  shall  be  restored  to  the  owner  j  but  if  not  found,  the  con- 
victed person  shall  pay  the  full  value  thereof. 

"  5th.  If  a  citizen  of  any  nation,  party  to  this  compact,  shall  com- 
mit murder  or  other  crime,  and  flee  from  justice  into  the  territory 
of  any  other  party  hereto,  such  criminal  shall,  on  demand  of  the 
principal  chief  of  the  nation  from  which  he  fled,  (accompanied  with 
reasonable  proof  of  his  guilt,)  be  delivered  up  to  the  authorities  of 
the  nation  having  jurisdiction  of  the  crime. 

"  6th.  We  hereby  further  agree,  that  if  any  of  our  respective  citi- 
zens shall  commit  murder  or  other  crime  upon  the  person  of  any  such 
citizen  in  any  place  beyond  the  limits  of  our  several  territories,  the 
person  so  offending  shall  be  subject  to  the  same  treatment  as  if  the 
offence  had  been  committed  within  the  limits  of  his  own  nation. 

"  7th.  Any  citizen  of  one  nation  may  be  admitted  to  citizenship 
in  any  other  nation,  party  hereto,  by  the  consent  of  the  proper  au- 
thorities of  such  nation. 
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"  8th.  The  use  of  ardent  spirits  being  a  fruitful  source  of  crime 
and  misfortune,  we  recommend  its  suppression  within  our  respective 
limits ;  and  agree  that  no  citizen  of  one  nation  shall  introduce  them 
into  the  territory  of  any  other  nation,  party  to  this  compact." 

The  foregoing  compact  was,  however,  only  signed  by  two  or  three 
tribes ;  it  was  something  new  to  the  delegates,  and  a  project  they  did 
not  feel  authorized  to  act  upon  without  consulting  their  respective 
constituents ;  each  delegation  was  furnished  with  a  copy  for  future 
deliberation  and  action. 

Although  the  council  failed  in  its  main  object,  we  doubt  not  that 
much  good  will  result  from  the  commingling  of  so  many  different 
tribes,  who  have  often  been  arrayed  .against  each  other  in  deadly 
strife,  upon  the  immense  plains  which  supplies  most  of  them  with 
the  means  of  subsistence." 

During  the  whole  session  the  utmost  good  feeling  and  harmony 
prevailed ;  the  business  was  brought  to  a  close  at  sundown,  after 
which  the  various  tribes  joined  in  dancing,  which  was  usually  kept 
up  to  a  late  hour. 

28. 

THREE  CHEROKEE  LADIES. 

(Painted  1842.) 

29. 

TWO  CHEROKEE  GIULS. 

(Painted  1S42.) 

30. 

CADDO  COVE,  CADDO  CREEK,  ARKANSAS. 

(Painted  184:$.) 

Gov.  P.  M.  Butler  and  party  on  their  return  from  council  with 
the  wild  Indians. 

31. 

VIEW  OF  THE  ARKANSAS  VALLEY  FROM  MAGAZINE 

MOUNTAIN. 

(Painted  1844.) 
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KATUI^X  I>AM  IX   CIlAWFOKD  COOTTI.  ARKANSAS. 

'Painted  1844. 


VIEW  OF  LAfI>A3T£LLE  fcrjCK   r»y  THE   AKKAVSAS. 

^Pointed  1844., 


CHICKASAW. 


34. 

ISIMON-NO-y£Sf  oe  JAMES  GAMBLE. 

..Filiated  WS.j 

Chickasaw  Interpreter.     A  young  man  of  education,  and  speaks 
Knglitli  fluently. 


POTOWATOMIES. 


These  people  formerly  owned  and  occupied  a  large  tract  of  land 
in  Michigan,  and  have  by  treaty  stipulation*  been  removed  west  of 
the  MiMjiiiHppi;  thi»y  are  at  present  located  on  the  Missouri,  in  the 
vicinity  of  Council  liluffV*.  A  portion  of  them  raise  sonie  corn  and  a 
few  vegetable*,  hut  do  not  cultivate  the  Foil  to  any  great  extent. 
They  are  BUppo*ed  to  have  originally  belonged  to  the  Chippewa 
family,  uh  their  language,  manners,  and  customs  bear  a  similarity 

to  tliCIIJ. 
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35. 

WA-fcON-SEH,  or  THE  WHITE  SKY. 

(Painted  June,  1843.) 

Principal  Chief  of  the  Prairie  Band  of  Potowatomies,  residing  near 
Council  Bluffs.  This  chief  is  a  bold  and  sagacious  warrior,  but  pos- 
sesses no  merit  as  an  orator;  his  will  is  submitted  to  his  people 
through  his  speaker,  ft  man  possessed  of  great  powers  of  oratory. 

Many  of  his  war  exploits  are  of  a  thrilling  and  exciting  nature ; 
but  the  want  of  room  compels  us  to  restrict  ourselves  to  one  or  two 
instances  only  of  his  firmness  and  bold  daring. 

Some  years  since,  a  war-party  of  Osages  visited  their  country  and 
made  an  unexpected  attack  upon  them,  killing  many  of  their  war- 
riors and  escaping  with  their  scalps.  Immediate  retaliation  was  out 
of  the  question.  Years  passed  away,  during  which  time  many  of  his 
people  died  with  the  small-pox  and  intemperate  use  of  whiskey, 
thereby  reducing  his  warriors  to  a  mere  handful.  Notwithstanding 
this  dire  calamity,  Wabonseh  still  cherished  that  spirit  of  revenge 
so  dear  to  an  Indian's  heart,  and  determined  to  avenge  the  death  of 
his  people. 

He  accordingly  collected  a  small  party,  visited  the  Osage  country, 
and  made  a  descent  upon  one  of  their  villages,  which  contained  triple 
their  own  number  of  warriors.  Nothing  daunted,  he  determined  to 
make  an  attack.  They  consequently  secreted  themselves  in  the 
neighbourhood,  and  waited  the  approach  of  night.  It  was  dark  and 
cloudy,  and  well  suited  to  their  purposes.  A  spy  was  despatched  to 
learn  the  position  of  their  enemies,  with  orders  to  return  to  camp 
when  the  Osages  were  slumbering.  About  midnight  he  made  his 
appearance,  bringing  the  intelligence  that  all  was  quiet.  Wa-bon-seh 
and  his  party  made  their  way  to  the  village,  crept  upon  the  war- 
riors who  lay  sleeping  around  the  embers  of  their  camp-fires,  uncon- 
scious of  the  fate  that  awaited  them.  At  a  signal  from  the  chief  the 
work  of  death  commenced ;  those  who  escaped  this  fate  were  aroused 
by  the  noise,  and  fled  in  terror. 

Wa-bon-seh,  having  been  successful  in  procuring  the  scalps  of  seve- 
ral of  their  warriors,  did  not  pursue  them,  but  set  fire  to  their  lodges, 
and  made  good  his  retreat.  At  sunrise  they  were  far  on  their  way 
towards  their  homes. 

This  man  was  in  attendance  at  the  great  international  council  held 
at  Tah-le-quah,  in  the  Cherokee  nation,  during  the  month  of  June, 


2jj  wiomAxumEB. 

1*4«.  *?tifrtir  after  iiir  antral  L*  entered  tbe  camj  of  hi.-  old  ent?- 
mi>».  th*-  0«aj:»*fc.  Tut  oid  cbief.  Black  I>*>£.  aiid  some  sis  of  bb> 
wami^Tf  ***•*■♦  ~aii*rc  ujk>&  tbe  ground,  busiiy  en^ajr?d  ll  niendinr 
tji^r  n*  »*:&*:u».  and  di»-  n»»*  f«jr  Aim-  time  nerv^'v*  Lim.  After  mail*- 
tamiiC  ib^ne*.  f«»r  sunt  tim-.  and  gazing  ut»  jl  tbt  limewon.  visart- 
»rf  ii*  ( 9*a\£.  viii»jf.  ii*.  a-4;»fu  bin:.  tiirm^L  tbt  interpreter,  if  b*  rti'-ir 
!»?•:••■'.  *u»  !.»«•:-  ui*''.».  aliubed  t-  .  B^jk  I^t  replied,  tba:  lit  xv- 
ii»«*ii  M.r^d  *.i»*.  '*::-•.- uui.siauct  Wei.  :  lit  lii-L  t^id-bin.  that  be  war-  tbe 
Wiirrjj*  »iii  i».*u  :L«.  partv  upi»L  tba:  iA.-easion-  Bia*jk  I*ig  and  Li*- 
par*-;  ■iuuie*iur.v.\  sirau£  u>  tbeir  feet,  and  ta*eL  in  his  turn  sb* «*k 
*.u*.  *. »*i#»t«, t»i»  ♦.•Li*'?  i»v  tiir  baud,  and  a»ured  iiim  ibai  hereafter  tber 
»  iuiv  i*.  iiriL  and  iarfunj:  irienu*  Tbt  pip*  of  ptatct  wat  tben  lit, 
tuid  *u»".  -a*  .1  «fl  v.  ei  i-'v  l  friend.' **  sin -it. 

T'-ii*  1:v.j*  '.'.i«:uuj.-r.au'.,t  tend-  u  edi.'W  tbt  friendly  fetding  thai 
vxid-f-  urn  »i:^»  tut  w.erul  tribes*  a^sembitrd  up-n.  that  occasion. 

*•  1l  l*Il.  ht  and  Lie-  tribt  ver>  iun.»nr  tbt  aliict-  of  Gre^t  Britain, 
ajuJ  ii-.*v\'..)  ••n;r«^'--i  ajraxn:  tbt  Ui*iu-d  State-*.  Bin  at  tb*  treaty 
be*-  *.:  '.•".'.-vij\  .1j».  .  in  1*14.  Li  vaf  ont  »f  those,  who.  in  tbt-  Indian 
phr&x.  *».♦.♦£  tut  M/TfDtfcfL  ures  by  tbt  band  and  burk*d  tbt-  toma- 
havk. H»  La<-  ever  Kne»-  been  an  undeTiatinj:  friend  c»f  the  Ameri- 
can jr.  •"*  eminent  an-  }»e:»pie 

••  Ht  ¥a*  io»t  t»f  tne  eLiefc  vbc*  ner  »tiat<^  tbe  treatr  of  xht  Va- 
Vw*i.  lu  !*->•.•  At  tbe  '.i.»«-  i^f  tbe  Treat  v.  and  wiilie  eneamjaed  on 
\ur.  ki  k  1  is**.-  r."»vr  iivar  ti-.-  n^'t  vbert  tbt  t-vi:  of  Hcntinrd--»n 
v.  v  ^fcud».  b»r  -.•i.p.i.'fi  il  i.  fr.lt'..  uni  indu.lirvd  t.»:  frw-'j  in  arjeiit 

h'gf'.T  >.       A    lLaJ    -."    be  •.  l:-U-.-i.  ^"j•/L  t^  H>t-l>liv  tTteiidf  a  HxXUZ'-   rtTtrl, 

:i  •.•.-.  :  ..•.  !>-.  A  w:i-.-L  a  *»arri.»r  **L.  Lai  tbt  st^ti  t  :«f  fri'.nd  -r  aid 
v.  Wfc- •/.•!.  Wl.  a.-icii  i:tl\  p:v.Lirt*i  LI*  ki^ift  i-.ti  in  tbt-  f;:.v  -f  tbe 
«.:i>/f  Tbt  v.»uni  wji*  Janreivusw  and  c.*:.f.!>^i  Liin  lII  vi^t-ir:  but 
0»:*v   T  ;«t  't.  tb- l  i^-Lt  t*f  -:*ur  r-  ven.m*:Lt  1l  tLt.t  cuirt-.r.  LiiTiL^ 

£.lul..'%    i.\\.-'au:  «    t  •   L'.lU.    Lv   Ti*   C2*T'.  f till  T  LUT«*i,  *i  i   5uTT:Tfi.       H  ig 

-•  ii-.t.iirt.-  iri*. ni.  ftur.Li:  tL^t  Le  u-irLt  l»t  e.»i.*iirr**i  as  LLvin^  f:»r- 
ftlv  i  :L-t  •.  L-ra.t-.r.  LuJ  fit i  a*  ».*^  i.f  Lt  vii.  >.  r»t-r  eii-trL  to  l«e 
'.-v^y...  ~-  •. f  Li?  '.-VL  u1i:u-.1t  i»^eL?y  in  tb-c  Tra.ji':  «»e€TJr. 

-  Lar!v  it*  tbe  ?irlL2.  Grn.  Trpt^n  wa>  «^rr«ri«-i  Ira  Ti«:t  frcm 
Wi-VL-y.il.  »L.-  t-^iiic  t-.»  aiin^un-^  Li>  viu  rt\OTt*rr.  ani  tLani  th* 
ag'.Ji*.  f'.-r  Li*  kin'invw.  Tie  latter  Prized  tic  .•cvaji-.'n  t.-  t-ffttrt  a  r. 
•;v£'.*:Iiativu  b.ttxL  :Lc  tLivf  and  Li>  fu^:t:Te  frkni,  urging  np»on 
tbn  farmer  tbe  acxiltiital  nature  of  the  injury,  anl  tbe  sorrow  and 
alarm  A  tbe  ofiendtr.    Wa-boa-seh  rvplied  instantly,  •  You  may  send 
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to  him  and  tell  him  to  come  back — a  man  that  will  run  off  like  a  dog 
with  his  tail  down,  for  fear  of  death,  is  not  worth  killing.  I  will  not 
hurt  him.'     We  are  pleased  to  say  he  kept  his  word." — McKinney. 


36. 

OP-TE-GEE-ZHEEK,  or  HALF-DAY. 

(Painted  June,  1843.) 

Principal  Speaker  and  Counsellor  of  the  Potowatomies.  This  man 
is  justly  celeEratcd  for  his  powers  of  oratory.  By  his  dignity  of 
manner,  and  the  soft  and  silvery  tones  of  his  voice,  he  succeeds  ad- 
mirably in  gaining  the  most  profound  attention  of  all  within  hearing. 
At  the  council  which  he  attended  in  the  Cherokee  nation  he  attracted 
universal  attention,  both  from  his  eloquence  and  the  singularity  of 
his  dress,  the  style  of  which  he  probably  obtained  from  the  Catholic 
missionaries  residing  upon  the  frontier. 

37. 

NA-SWA-GA,  or  THE  FEATHERED  ARROW. 

(Painted  1843.) 

Principal  Chief  of  a  band  of  Potowatomies,  residing  on  the  waters 
of  Little  Osage  River ;  he  is  distinguished  as  a  bold  warrior. 


STOCKBRIDGES. 


\ 


38. 

THOMAS  IIENDRICK. 

(Painted  1843.) 

Principal  Chief  of  the  Stockbridges.  Of  this  tribe  but  few  arc 
living,  and  they  have  united  themselves  with  the  Delawares,  with 
whom  they  cultivate  the  soil  in  common.  This  man  speaks  good 
English,  and  is  very  affable  in  his  manners. 


SO  MUSSEES.—  OTTAWAfi. 


MUNSEES. 


JIM  GRAY. 

(Fainted  1843.) 

Principal  Chief  of  tbe  Munsees,  a  small  tribe  redding  with  tin. 
Itelawart*. 


OTTAWAS. 


40. 

SHAB-A-NEE. 

(Painted  1WS.) 

An  Ottawa  Chief.  This  man  it?  well  known  throughout  the  north- 
ern part  of  Michigan  and  Illinois,  his  people  having  formerly  occu- 
pied and  owned  the  soil  in  that  region.  lJuring  the  late  war  he  was 
one  of  the  most  prominent  actors,  and  one  of  TecumBeh's  counsellors 
and  aides-de-eaiup.  Ue  says  he  was  near  Tecumseh  when  he  fell, 
and  represents  him  as  having  been  stabbed  through  the  body  with 
a  bayonet,  by  a  soldier :  he  seized  the  gun  with  his  left  hand,  raised 
Lib  tomahawk,  and  was  about  to  despatch  him,  when  an  officer,  wear- 
ing a  cfcajMAiu  and  riding  a  white  horse,  approached  him,  drew  a 
piatol  from  his  holster,  and  shot  him.  He  and  the  remaining  few  of 
hi*  people  reside  with  the  Potow atomies,  near  Council  Bluffs,  on  the 
Miwur. 


CHIPPEWA^.— DELAWARES. 
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CHIPPEWAS. 


41. 

SAUSH-BUX-CUM,  or  BEAVER  DRAGGING  A  LIMB. 

(Painted  1843.) 

A  Chippewa  Chief.  This  man  is  chief  of  a  small  band  of  Chip- 
pewas,  residing  in  the  Potowatomie  country;  these  are  more  advanced 
in  civilization  than  those  living  on  the  Northern  Lakes ;  they  are  not 
unlike  the  Potowatomies  in  their  manners  and  customs. 


DELAWARES. 


The  history  of  this  once  powerful  tribe  is  recorded  in  the  early 
settlements  of  Pennsylvania,  New  Jersey,  Delaware,  Ohio,  Indiana, 
and  Illinois.  There  is  perhaps  no  tribe  who  have  been  more  en- 
croached upon  by  the  whites,  or  who  have  more  manfully  resisted 
civilized  invasion,  as  they  have  been  forced  from  the  graves  and  hunt- 
ing-grounds of  their  forefathers,  than  the  Delawares.  They  now 
occupy  a  small  tract  of  country  west  of  the  Missouri  river,  and  sub- 
sist by  cultivation. 


42. 


CAPT.  KETCHUM. 

(Painted  1843.) 


A  Delaware  Chief. 


A  Delaware  Chief. 


43. 

SECOND  EYE. 
(Painted  1843.) 


.''.•uiLt!*i  >■*:;. 

...    ...*."  *.«n..      <ui«ul  T»-Jjni  *t  E'liimn**.  Tiillif  ,u   l  *ATii~in;r 

^iL  ma,  »ul-  i'clI  i^i  n  Mrm  mil  mir-i^rid  ul  ;uc  ;m* 
\  #.  . ,  -*^  -utirtut«i  n  3iiu::i^  rwi  aih  **::««  iai£  enamel 
V.     ■    ,!.-.     S^.ij«i  Kvi-  :ii]niiff:iu.viT  *tarvii  T:*ii  l  ?zmui  :":r:« 

*  -       ■< 

.^..ii.i*-.    uiu     •0'itAi    *iia*   "*!:r*:ir.i:e   T!i!i!a   ill-*  <:<::i:ii    :c    i;j 
»   .      »■•     -»iwi;i     .«.i.  -i  '<t      H*Ti."*-i   ;-:iT  ill  -vx*  ■.-.'-':  t '.:!!-  :!i^ 

\    '-    <  *.\i\\.it  >i"ii.^.  Th!-:!:  "--  v.r-T  v  ;.!•  tlt..;«  "..  -.-.i'.--. 

!u  ;  v  .1.1c-.  -i... tic  h!  ij  ^:  "..■?!:.  i.i-:  >  :.*■->.  :.".*:  ■:.-.-.'.■  t-i;  "-. ;  \_.:  \Sz.i'j&i 
^i.i.i  ■   ..:ivi   IV\.i>  .u*  *  ••  *"'/ ■'■J-'*"   v.  v.-"*  x!.  i  r.".-:l.i.*.-.  t.-.!i  t;;ci  L«* 

I 

AH-LF.V-r-WT.FA 

V  U«law:trc  Wani-jr  of  •iis*.;ri''-r.i  .r.  .u  hi.-.  trlh<. 

16. 

C\VT.  MT ALLAH. 

■'I'*.6f*-i  J-t.';^ 

I'riih:i{Ml  Olki'.-f 'if  th<:  T';X,iri  0*:i;i%;jr* ■«.  TLi*  rn'in  i.«  Tf-rr  infln- 
cutiu]  ;iifi<>iii!  hi.^  y:fi\)\c ;  h*  ai^>  <-x<:rN  ;i  jrr"1*^  iijfl'i'-nc*:-  over  the 
wiiJ   IrjiiuD^,  aad  lii.i  pr^^ii'x-  i.-t  con-id'.rc*i  indifcp- liable  at  all 
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councils  convened  either  by  the  United  States  or  Texas,  for  the  pur- 
pose of  negotiating  treaties. 

47. 

PA-CON-DA-LIN-QUA-ING,  or  ROASTING  EARS. 

(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Texan  Delawares,  and  Principal 
Orator  and  Councillor. 

The  following  is  the  interpretation  of  a  speech  he  made  at  a  coun- 
cil on  the  river  Brasos,  called  by  the  government  of  Texas,  and  to 
which  council  Gov.  P.  M.  Butler  was  sent  as  commissioner  on  the 
part  of  the  United  States,  to  assist  the  Texan  commissioners  in  mak- 
ing a  treaty  with  the  wild  Indians : — 

"  Friends  :  I  am  much  pleased  to  meet  you  here  at  this  hour 
of  the  morning. 

"Dear  Brothers  :  I  am  rejoiced  to  see  the  course  you  are  pursuing 
m  this  business.  I  am  likewise  much  pleased  to  hear  that  which 
you  have  spoken.  Understanding  that  you  were  about  to  enter  into 
this  business,  and  having  the  welfare  of  my  people  at  heart,  I  now 
appear  before  you.  I  wish  you,  my  friends,  to  endeavour  to  make 
peace  with  our  red  brothers ;  and  I  pledge  myself  to  aid  and  assist 
you  all  in  my  power.  It  will  be  very  well  that  you  implicitly  obey 
the  orders  of  your  chief.  I  do  not  wish  you,  my  friends,  to  notice 
things  of  little  importance,  but  to  turn  your  attention  to  things  which 
deserve  it,  and  I  will  act  in  the  same  manner.  The  Great  Spirit  is 
now  looking  down  upon  us,  and  will  mark  whether  we  are  now  tell- 
ing the  truth ;  and  if  he  find  we  do,  he  will  cause  the  peace  we  are 
about  to  make  to  be  religiously  kept. 

u  My  Friends :  I  wish  to  go  hand  in  hand  with  you.  The  treaty 
must  affect  alike  both  men  and  women ;  and  I  also  tell  you,  that  you 
must  prevent  your  young  men  from  committing  depredations  on  my 
red  brothers,  and  I  will  do  the  same  with  mine. 

"  Gov.  Butler  has  been  sent  here  by  our  great  and  mutual  father, 

the  President  of  the  United  States,  to  witness  the  treaty  we  are  about 

to  enter  into.     Let  this  not  be  children's  play,  but  as  men  who  are 

determined  on  entering  into  the  firm  bonds  of  friendship  and  peace. 

For  the  present  I  have  but  little  to  say,  but  what  I  have  spoken  is 

true,  and  it  came  from  my  heart.     While  I  stand  in  the  midst  of 

this  assemblage,  I  am  at  a  loss  for  words  to  express  my  ideas.     You 

will  therefore  excuse  me  for  the  present." 

3 
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WEEAHS. 


46. 

WAH-POKG-GA,  ob  THE  SWAK. 

(Piunvodliiio.,; 

Pbiscxpal  Chief  of  the  Weeahs.  Ooee  a  powerful  tribe,  but  now 
reduced  to  the  small  number  of  tiro  hundred  warriors.  Tber  for- 
merly  resided  in  Indiana,  and  art  at  present  located  with  the  Piaak*- 
ahftWE,  about  forty  milt*  south  of  Fort  Leavenworth,  on  the  Missouri. 


SHAWJS'JEES. 


The  history  of  this  once  powerfal  tribe  is  so  closely  connected 
with  that  of  the  United  State*  in  the  revolutionary  and  last  war. 
that  it  it  pretty  well  understood.  They  formerly  occupied  the  state* 
of  Pennsylvania  and  £»ew  Jersey,  and  for  many  yean  past  a  part  of 
the  state*  of  Indiana  and  Ohio. 

They  now  occupy  a  rich  tract  of  country  west  of  the  Missouri 
Kiver,  enjoying  all  the  comforts  of  a  civilised  life. 

QUAH-GMJM-MLE. 

(Painted  im:;.; 

Principal  Chief  of  the  Shawuees. 

&#. 

£HAC-£f^HU-MOO. 

An  hereditary  £u*wuee  Chief 
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51. 

PAH-QUE-SAH-AH,  or  LITTLE  TECUMSEH, 

(Painted  1843.) 

A  son  of  Tecuraseh.  He  has  none  of  the  extraordinary  traits  of 
character  for  which  his  sire  was  celebrated,  and  is  of  very  little  note 
in  his  tribe;  he  was  in  the  battle  in  which  his  father  fell. 


SACS  AND  FOXES. 


52. 

KEOKUK.— HEAD  CHIEF. 
(Painted  May,  1846.) 

"The  former  residence  of  the  Sacs  was  on  the  banks  of  the  St. 
Lawrence,  where  they  were  driven  by  the  Six  Nations,  with  whom 
they  carried  on  a  long  and  bloody  war.  As  they  retired  toward  the 
west,  they  became  embroiled  with  the  Wyandots,  and  were  driven 
farther  and  farther  along  the  shores  of  the  lakes,  until  they  found  a 
temporary  resting-place  at  Green  Bay. 

"Here  they  were  joined  by  the  Musquakees,  (Foxes,)  who,  having 
been  so  reduced  by  war  as  to  be  unable  to  maintain  themselves  as  a 
separate  people,  sought  refuge  among  their  kindred.  They  subse- 
quently removed  to  Illinois  on  Rock  River ;  where,  surrounded  by 
the  choicest  beauties  of  nature,  it  would  seem  that  a  taste  for  the 
picturesque,  a  sense  of  the  enjoyment  of  home  and  comfort,  and  an 
ardent  love  of  country  would  have  been  implanted  and  fostered.  But 
we  find  no  such  results — and  the  Sacs  of  Hlinois  presented  the  same 
character  half  a  century  ago  which  they  now  exhibit.  They  are 
savages  as  little  ameliorated  by  place  or  circumstance  as  the  Coman- 
ches— or  other  of  the  wild  Prairie  tribes. 

"In  early  life  he  distinguished  himself  by  killing  a  Sioux  warrioi 


gC  fiAfiB  AXb  FUXIS 

mtin  a  apear,  uader  etremissuuMr-i  *rL*eL  reudtsre-  th<   expiai:  cot 
jpicuub*  -*uo  i»r  *  Lie:   a*;  urns  kasteu 

**  buorby  alurr  tUtb  e*eut,  auu  viiiit  Keokuk  ira--  yes  w>  yannr  « 
it  auunuerj  y.  Ua..  eouirtd.,  a  iiuiitittr  reaehe'A  \w  vihag-j  taa:  l i*Tgt 
kjMv  o'  Aii***r«**ii  tfuup*  *a?  appruaehiu;!  v>  axiaci:  u  bo  iormidabir 
«^h  ttus  eaeiav  euaaiuered,  thai,  aithougu  atil*  distan:.  ana  tn-j  object 
cr  th*.  ^*f*KkU*L  1*01  eeriauuv  aaeenaiaeu  u  great  paniv  ira*  excised 
h\  U*»  iiiieiij^tjut^ .  auu  tae  euuuci.,  alter  revolving  the  whoi"  matrrr. 
iteciuet.  u|iuL  aiMOiuubiitg  the  viiittjf-,  Keokok.  who  biool  near  tin 
uauabt*:  of  to**.  (sifuuci>iint|r'  aw&iuu<:  tu^  reauk,  no  acKmer  heara  thi* 
veUtTUtMiuUitL  thai.  i»*  fcieftpei  i^rwaril  wil  begged  K-  be  admitted. 

"Titt  rtxjuee:  wa*.  grained,  lif  aaked  pernibniaE:  *•  adorer  the 
(*»ui»cil  wiucx.  wra*  acewuou .  auc  h*.  stood  ui  for  the  Jbsi  time  tc 
*j*e*£  b€i*r<.  &  ^ahl*.  *MoviQli±g>. 

-vli^ViiijL'  eui**.  tint:  b*  u*c  neard  witi.  aerrar  tin  deciaiaL  of  ids 
eider  L»rttJiit)j..  b<  pnx&eutfc  will  luudeet;, .  but  will  tin  earnestneB.'- 
of  «i  £al*aa*.  *p*rr ,  l>'  depreeai'  ax.  'xguvuimivub  fiigh:  befoiv  aii  enemy 
■till  ii*r  dituu:.  ifi*t»rt.  number*  might  be  exaggerated.  anL  vrhoat 

detft*li*til*L    KM*   KJitii»«>WIi 

'*H«  pouitec  out  tb<  advantages  of  meeting  tin  foe,  harare mr  their 
juuarci .  outtiigr  iuftux  up  in  detail,  driving  them  back,  if  poasibk. 
aitd  l»iial*v  of  dyh^r  bwiwirabiv  it  defence  of  their  bomec.  their 
wfouubu.  and  their  chiidrei*.  rather  that  vkiding  all  that  ir»  dear 
ant  vaiuab*.-  without  ahrikti^:  a  bier  MaAt  nie  tout  leader. '  ht- 
MA^ii^vC;  l^3t  vtHir  young  tuei.  iolior  tut.  am;  tia  paiviacef  ahaL 
u  <ir<v«ii  u^i:  u>  taeir  ti/*vu>  Irft  tu*.  otil  met.  auti  tin  wonicL  and 
all  4^4jo  «*ic  afraiii  u  iim^:  the  Kiiiu  mati.  stav  here:  hu:  jet  tout 
hruvo-  gi  K/  Uittit  :  J  ivill  j^ati  then..  Tint  apintecl  address  iv- 
Vivui  t^e  Uf^/p»ii^  cuuritgt  oi  thi  vriht. — ►tht  rweu:  a«cisioL  *?& 
t*\bt9*A.  auc  jKc-u&ui:  wilt  hpyumhvQ  u-  iead  thi   uravt*  upuiie:  tat 

■•  'J  hi  utMUi  luruc-d  out  u-  U  luh»t  :  auci  utWr  tfeverul  davF  maTvL 
i!  *uj-  a^.cruibed  4hat  tLt  Auittficaiu-  had  luceu  a  difiereii:  courw: 
Jk*at  trU  gula^uwv  aud  <2ivt)Ut*irtA  t»f  Keiikuk.  iu  changiur  iht  pusi>- 
i4kUiUii»Ui"  pviKV  at  tiriit  ad\>pwc.  hh  toiergr  it  vrpxwziug  the  cxpedi- 
(k*i< .  uud  the  laUiut  iuf  ixttuutaud  diawvorttd  in  the  march.  })iaued  him 
ui  out  tiri»t  rauk  ot  hrav^r  \tf  thi  iiutdim 

*•'  Ti*\  iiUtin  ah&euur  vf  ruottfd*.  hj  irhitsL  tiit  chnmoiti^T  of  event* 
Mi i£ lit  (a  abcurLauM»<i;  r*uferf  k  iui^maihle  tv  tn»oe;  in  tht  urder  of 
tiv^-  dau-^  Uh:  *Ai^  h/  rhkii  Uu*  ftauarkahk  sutA  ruse  u>  the  chief 
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place  of  his  nation,  and  acquired  a  commanding  and  permanent  influ- 
ence over  his  people. 

"  Keokuk  is  in  all  respects  a  magnificent  savage.  Bold,  enter- 
prising, and  impulsive,  he  is  also  politic,  and  possesses  an  intimate 
knowledge  of  human  nature,  and  a  tact  which  enables  him  to  bring 
the  resources  of  his  mind  into  prompt  operation.  His  talents  as  a 
military  chief  and  civil  ruler  are  evident  from  the  discipline  which 
exists  among  his  people. 

"  This  portrait  was  painted  in  the  spring  of  1846,  on  the  Kansas 
River,  where  he,  with  his  people,  were  temporarily  residing  after 
their  removal  from  the  Desmoines  River. 

"  He  said  he  had  been  painted  before,  when  he  was  a  young  man, 
and  they  had  represented  him  as  a  war-chief,  but  that  ho  was  now  an 
old  man,  and  wished  to  be  painted  with  his  peace-pipe." — McKinney. 

53. 

SAO  CHIEF,  AND  FOX  BRAVE. 

(Painted  May,  1846.) 

54. 

KEP-PEO-LECK,  or  RED  WOLF. 

(Painted  May,  1846.) 

55. 

SAC  WAR  CniEF,  IN  WAR  PAINT. 

(Painted  May,  1846.) 

56« 

WIFE  AND  DAUGHTER  OF  BLACK  HAWK. 

(Painted  May,  1842.) 

5T. 

MEDICINE  DANCE  OF  THE  SACS. 
(Painted  May,  1846.) 

The  Medicine  Dance  of  the  Sacs  is  performed  once  every  year,  foi 
the  purpose  of  initiating  the  mystery  or  medicine-men  into  this  sacred 
custom  of  their  tribe. 


flfc  SOOE  jfflRJ1  FOSSIL 


^n-ib*  mrmtm. &* yg  if  tiffin  jam  ti«L  inruup. -in* 
'nr  *&vl  -in*  uds&wsE  if  Ou*r  xuxnat  vsr&um^  acR  J^nannwaHt.  i* 
«tsft  4cnar  fep  ex  :  mit  imafqJaganiringTifliiiioi  nef  Jam  fegn*— T  «xus 
tevtt..  -tut  «HC  vmtznui  if  *xAt-  iie  apnr  -nusL  nswsr  dis.  um* 
SifK  vii^  j*  iu£ir  "ix  iia  jaaaiL  if  1u&  **&tp*  innrang^gnimiig  nnxL  ± 
3*  *&  j«*  l«r  -fcit  V0MBC  Guam  if  "tUi 


*!&*  Sflfltt*  if  il*  MPWHlBCflR  OiliSfL  BBL  TOSL  ilC  iotUST  IT  WlIlT 

3««tr  s&a&sz  mtsyt  lirvwL  ant  a  a.  jmst  wssbl  »&&»  ^e  tnr  it 
■tfiiiar  ggyaag  -aaast  tiwringrnBiigt  inn.  JunncLife..  Tra  ym^  mil 
gyflafowE  flfcmcw:  <&*  »«s&  vjul  leanf  pms  if  ignnnumiL  su£ 
*£t*  ajfcs~  larm^  w«i  imrrnnai^  prcoaiFBL  «el  gmwjfiim*  inr  iu§ 
tfma*j+  it  msyysmsi  i\  jam  ii*  wbr~ 

Ti*  *vu&  vuumsutosi  w  -au***  juveia  ma*  m  nari&  if  ndL-auEfe. 
mt&af&t  v**r  j/uj**  jl  ^i&  lira,  uf  an,  btju  ku£  ±fcx  ias  jl  jeupzl 
JLyy&UiUL.  ia*  vvlx>£  f^jv^aokxe^  uut  lis  vm&aaxsL.  icin«£  in.  ski* 
rui**  t£  tajtur  ufi**>_.  tttsu«£  -urvi^x  ti*»  }*#&£*_  iiiudxur  ii  inni  "niniik 

yjwM~  Ix  tut  tern**..  *a*  tmtr-aoi  5*  mart**  t*  Tnlnan*  -an  mrmt»r  - 
»»^tts«aik..  tuit  -rjul  i»  urn  n  *»*  ^inniL  ant  euriiriiLj  xs  "^i 
t«itoJt  \f  tt*  ^'Ags-  nt  it  ti* a*£  if  vxasxsbz  aij  -anrg  *aas  sutj  idfe; 
••i*  venom  vt  lint  autrtuno*  vr  <&&&  ik&  Gr»ac  ^jetjl     Tin  tiLiab 

*&&&   it   ^U»r   i^Pt  ftR   'ifoCL    4^.U%bt    «X-  Smnri  xitiZT  SEK^   Hf  ^ 

•«*r.^&^r  ^€  fia^  y/ijp:;  U*7  dfe|^«5  ti*ir  n*9ikb^4a^  xp:*L  iL* 

vriili;L%  **  3f  ;&  £T»ati  J/'/^iiT  |4slo ;  plfe^ng  iLtir  i-jc*d*  «cs  di£iTv:r » 
j>5sT^  '/f  u*  l^/ij,  «  ti*  J*u*i*  t&ifu  frcio  liaib  v>  hmtr  'SL.-dL  :T>er- 
*y/w*  ft/j  *  *er*r»:  fit  <>f  *r/sjA;ft^,  tl*j  Tomit  a  vLite  bean.  Whi 
tt/i*  «x*jr>^J  f^sa  tL^rj  ycti'/nsi  wr/aAerfal  cures  ai>i  ill  the  saper- 

All  tk*  o^kttt^DMrti  \iiy\u%.  yrt*MT&i  the  bean  in  like  mar.ner, 
tb*?  uk^r  ti^if  itt^dkriJM^U^  aad  with  the  bean  in  the  fain  of  the 
LwyJ  i^'/ta^j  zr<*md  th^  Mg^,  and  exhibit  it  to  the  chiefs  and 
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riors,  who  give  evident  signs  of  satisfaction  by  emphatic  grunts  of 
approbation.  The  bean  is  then  put  in  the  medicine-pouch  and 
held  in  the  manner  before  described,  and  the  dance  continued  with 
more  rapidity  and  energy,  the  performers  making  a  low  grumbling 
sound,  in  imitation  of  the  animals  whose  skins  they  hold.  This  is 
continued  some  minutes  with  a  spirited  step  and  action  of  the  figure, 
when  they  commence  shooting  the  bean  from  the  medicine-pouch  at 
the  chiefs  and  braves,  and  sometimes  at  the  medicine-men  assisting 
in  the  ceremony,  who  immediately  fall,  and  in  writhing  contortions 
of  the  limbs  and  face  vomit  the  bean,  and  resume  their  seats  or 
places  in  the  dance. 

The  ground  is  sometimes  covered  with  prostrate  figures,  uttering 
cries  and  groans  of  pain,  mingling  with  their  wild  chants  and  mono- 
tonous drum,  forming  a  scene  as  wild  and  interesting  as  it  was  curi- 
ous and  novel. 

This  part  of  the  ceremony  continued  about  one  hour,  and,  like  all 
their  religious  rites,  was  conducted  with  great  solemnity.  The  ground 
around  the  lodge  was  crowded  with  visitors  from  three  Sacs  villages, 
and  some  eight  hundred  were  witnessing  the  grand  fete. 

At  this  time,  the  guard,  composed  of  some  sixty  of  Keokuk's  prin- 
cipal braves,  dressed  in  their  war-paint,  and  wearing  all  their  trophies 
of  the  battle  and  chase,  armed  with  spears,  war-clubs,  and  bows,  and 
mounted  on  their  favourite  horses,  painted  and  decorated  with  feathers, 
came  charging  madly  around  the  medicine-lodge,  putting  to  flight 
scores  of  women  and  children. 

The  principal  war-chief  approached  the  mouth  of  the  medicine-lodge 
and  related  his  war  exploits,  the  number  of  scalps  he  had  taken  to 
entitle  him  to  the  honour  of  the  post  he  occupied  as  chief  brave  and 
one  of  the  guards  of  the  medicine-lodge. 

Appemus,  his  squaw,  and  a  young  warrior,  and  several  medicine- 
men of  lesser  attainments  in  the  mystical  rites,  danced  slowly  around, 
with  heads  inclined  towards  the  ground,  halting  at  the  end  of  the 
lodge,  speaking  with  great  energy  and  spirit  of  the  virtues  and  hero- 
ism of  the  persons  of  his  town  who  had  died  the  past  year,  and  more 
particularly  of  his  son  (a  young  warrior)  and  daughter,  saying  that 
he  now  yielded  them  to  the  Great  Spirit,  and  wishing  them  a  pleasant 
journey  on  the  white  path  to  the  happy  hunting-grounds. 

His  wife  and  a  young  brave  were  then  prepared  for  initiation  in 
the  mysteries  of  medicine-lodge.  They  first  spread  down  upon  the 
ground  a  piece  of  broadcloth  and  calico ;  the  squaw  and  brave  were 


4V 

ikuu  ]Aui«»u  Hi  l  kneeling  pwaurrt  <m  one  mi*  of  ^s»  'nock  at  :  .«*; 
life  meuicUK-.     Th*  mtniicmt^-iBen  ^immsmst  aitiir  3hdbe  m  rat  <jp- 

iHiteiir  *.uu  *:  :ik  vaoui — niijwjj  m  ixn» — be.  ae  niipy  aopnucn  Tatar 
HuiyjcL-  mvj  :>^cuuit  Bum-  aitErffeat.  ami  wi&m  wiiiiin  a  ifew  2tssi  •«: 
tiauu^  iK-v  aiiuu;  Uitfn*  wiui  ait  smcptsL.  btsn — aiev  inH  ^wn^iww 
iviac  itu*.*t***>.  Tbt  n*t:iiitiiiit-mem  m»  ^titan  wish  ^tasr  mttmEiaif-^u^. 
io%^.;ut  :ii  uitur  ijtttifc.  una  '-mifr  ^bec  Inn7»  mml  'Au^  are  T3ur^aifo 

■»■  —  «• 

rwttidvu  Tbt'T  ax*  zuen  denmiec  <if  "aitiir  'luTCntft.  and  ^mwta  in  m* 
'.:iuu.  upuu  wiiicii  uitfj  kufcH,  in  wnit^i  :aiey  senxnan  nns^  3it  tHsuL  s 
^uuutou  uju  wiunu  it  -iLiiiixawi  %  sot  <2Xitds.  Thev  as  sben  ifT'flfwic 
Hi  t»  new  *uil.  uiiii  ^iit  taunt  scent*  again  pedbrmed  noon  <naifir  sft- 
jecu--  uft&r  witick.  a.  j2^i**fnw  3Bact  wmss  <riL  in  wkien.  aJI  syes  & 
iiiiri-  Tbt:u  iuiit»wfc  ^bt  &ut&.  Tbt  gnes*  are  im^aat  ff*r  lafc  iwe- 
tttfuuujub  >'  a  toiurt  5Li.tuL.  starkhrd  w„hn  i*mL-ts-  i&emg  a,  mgcannfi- 
uuut,  !  Uttii  uk  avuuur  jf  part&ipi6cztg  in  ?nj£  part  if  :a£ 


THE   CHUFTAWS  6KATX, 


A  form   jf  bcriaJ  pcM&Bed  97  marj  izSbes  kitaSiis'iTg  re  Doraea 


BLACK-FOOT. 


FLIGHT  OF  A   5K1MALX   T2LUTOL. 

Thje,  fiigki  if  a.  Mro&tajs.  Tr*ps*r  £r»:m  a  baj*i  ?£  Katrk-Fcwt 
Ibdum*,  c^tit*:**  *b  ist'.vJRrs;  ii  liu?  liS*  c/  Cage  J>?  >4f*k,  tii* 
j/nrtA-nt  auajvW  .«f  (Jtt^.tn  T*crrL**.Tj .  Hr  va*  *  sa^rr?  rf  lfciJx  and 
<jarlv  in  life  tiili*^fcd  ia  liie  serrxe  :f  ii>  As&?r>aLa  Fxr  Cra::«uiT  a* 
u  trapper;  iu  wkkr^  serrke  a*  sptEt  eiz^teett  t«atv  ia  lie  R-x&r 
MouriUifi*. 
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This  picture  represents  one  of  the  many  thrilling  incidents  in  his 
life,  characteristic  of  the  trapper  and  pioneer.  Finding  himself  pur- 
sued by  a  large  party,  he  hoped,  by  the  aid  of  a  well-bred  American 
horse,  to  escape  a  personal  encounter;  but  the  Indians,  taking  advan- 
tage of  the  broken  country,  soon  overtook  him,  and  were  showering 
their  arrows  at  him  while  in  full  pursuit,  using  their  horses  as  a 
shield.  Joe,  reserving  his  fire  for  a  favourable  moment,  selected  the 
war-chief  who  was  foremost,  and,  with  well-directed  aim,  hit  both 
horse  and  rider,  which  caused  them  to  abandon  the  pursuit. 

Joe  was  one  of  the  early  pioneer  residents  of  Oregon,  and  one  of 
its  first  representatives  under  the  provisional  government. 

60. 

THE  TRAPPER'S  ESCAPE. 

(Painted  1851.) 

Joe  is  seen  in  the  middle  ground  of  the  picture,  waving  his  gun  in 
exultation  at  his  lucky  escape.  ^ 

61. 

BLACK-FOOT  INDIANS  IN  AMBUSII,  AWAITING  THE 
APPROACH  OF  AN  EMIGRANT  PARTY, 

(Painted  1852.) 

A  composition  characteristic  of  Indian  warfare. 


OSAGES. 


The  territory  of  this  tribe  adjoins  that  of  the  Cherokees. 

They  cultivate  some  corn,  but  depend  mostly  upon  the  chase  for 
subsistence,  and  repel  all  attempts  towards  civilization.  The  influence 
exerted  over  their  neighbours,  the  Cherokees  and  Creeks,  by  the  in- 
troduction of  missionary  and  civilized  arts  among  them,  has  but  little 
weight  with  them. 


4£,  OBAtiU. 

One  admirable  trait  in  their  character  is.  however,  worth.v  of  re- 
mark.  v\%.  their  aversion  to  ardent  spirits.  3nek  is  their  abhor- 
rence >f  the  ''are-water/'  as  they  term  it,  that  they  cannot  be 
induced  *o  drink  it.  This  may  be  thought  Strang  hwt  it  is  never- 
thele<j«  'me.  rt  is  generally  sofmosed  that  ail  TiwrMBH  are  pasBHHt- 
ately  food  of  it.  those  parrictiiariy  who  are  brought  more  immediately 
into  contaet  with  the  whites;  We  note  this  net  as  an  exception  to' 
the  general  rule. 

They  pns«*»sfl  a,  great  pnswion  for  thieving  wbieh  they  gratify  upon 
every  oceamon  :  and.  like  the  Spartans,  they  <ieem  it  one  of  the-  at- 
tributes if  %  great  man  to  pilfer  from  bisneigbbonrorftiendand 
avoid  detection.  Any  thing  plaeed  in  their  possession  they  will  take 
the  heat  care  -if  and  defend  with  their  lives.  When  called  upon, 
it  will  be  restored :  W.  the  next  instant  they  will  steal  %  if  they  can 
do  90  withont.  being  detected. 

Among  the  collection  will  be  fbnud  a  portrait  of  one  of  the  prin- 
cipal chiefs,  and  *ome  of  bis  warriors. 

We  regret  to  say  that  we  have  not  portraits  of  their  women,  but 
shall  endeavour  to  procure  them  at  some  future  period. 


TBCHON<VTA-*ABA,  or  BLACK  DOG. 

rPrintM  1*43.  i 

Principal  Chief  if  the  0«*ages.  A  man  ax  feet  sx  inches  in 
height,  and  well  proportioned,  weighing  some  two  hundred  and  tifty 
pound*,  and  rather  ineiined  no  corpulency.  He  ia  blind  of  one  eye. 
He  i*  celebrated  more  for  his  feata  in  war  than  as  a  connaeilor :  bis 
opinion*  are,  however,  sought  in  ail  matters  of  importance  appertain- 
ing to  rhe  welfare  of  his  people.  The  name  Black  Dog  was  given 
to  him  from  a  circumstance  which  happened  some  years  ainee,  when 
on  a  war  expedition  against  the  Oomanches.  He.  with  his  party. 
were  about,  to  surprise  their  camp  on  a  very  dark  night,  when  a  black 
dog,  by  hi*  continued  barking,  kept  them  at  bay.  After  several  in- 
effeetoai  attempt*,  being  repelled  by  the  dog^  Techong-ta-^aba  became 
toxxpvrxtM,  and  fir*A  an  arrow  at  random,  hitting  him  in  the  head 
*n<\  rooming  instant  death.  By  this  name  he  is  familiarly  known  to 
the  officer*  of  the  army  and  white  traders  hi  that  section  of  country. 

In  fhe  latter  part  of  the  summer  of  1543,  a  party  of  fifteen  Pawnees 
w*nt  on  a  trading  expedition  among  the  Comanehes :  having  been 
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prosperous  in  their  enterprise,  and  feeling  themselves  secure  from  the 
attack  of  enemies  on  their  route  homeward,  they  were  induced  to 
barter  most  of  their  guns,  ammunition,  and  a  few  of  their  horses,  of 
which  the  Comanches  stood  much  in  need.  They  then  took  their 
departure  homeward.  At  the  Wichetaw  village  they  halted  for  a  few 
days  to  recruit.  An  Osage,  sojourning  with  the  Wichetaws,  seeiDg 
the  large  amount  of  skins  in  the  possession  of  the  Pawnees,  and  learn- 
ing their  defenceless  situation,  immediately  mounted  his  horse,  pro- 
ceeded homeward,  and  informed  Black  Dog  of  the  facts.  Knowing  the 
trail  the  Pawnees  would  take  on  their  route,  he  immediately  started 
with  a  war-party  for  the  point  they  were  expected  to  pass,  on  the 
head  waters  of  Canadian  River,  where  they  lay  in  wait  for  them. 
Several  days  elapsed,  during  which  time  they  sent  out  runners  in 
every  direction  to  give  notice  of  the  approach  of  the  Pawnees.  They 
were  at  last  espied,  wending  their  way  leisurely  along,  unconscious 
of  their  close  proximity  to  their  deadliest  enemies-t-their  horses 
laden  with  the  fruits  of  months  of  fatigue  and  hardship,  destined  for 
the  white  trader  in  exchange  for  guns,  ammunition,  and  blankets. 
The  Osages  were  in  active  preparation  for  the  attack.  They  secreted 
themselves  and  awaited  the  approach  of  the  Pawnees,  when  they 
suddenly  fell  upon  and  massacred  the  whole  party,  securing  all 
their  peltries,  horses,  &c.  They  departed  for  their  town  in  savage 
exultation  at  the  death  of  their  enemies ;  happy  undoubtedly  in  the 
belief  that  they  had  done  their  people  good  service,  and  enriched 
themselves  without  toil. 

63. 

SHU-ME-CUSS,  or  WOLF. 

(Painted  1843.) 

A  nephew  of  Black  Dog,  and  a  warrior  of  distinction  among  his 
people. 

64. 

CROW-SUN-TAH,  or  BIG  SOLDIER. 

(Painted  1843.) 

An  Osage  Chief  and  Brave ;  is  about  seventy  years  of  age,  vigor- 
ous and  active.  He,  together  with  a  number  of  his  tribe,  were  taken 
to  France  some  years  since  by  an  American  citizen  for  the  purpose 
of  giving  exhibitions  of  their  various  dances.     After  having  made  a 


f^*^  Ik.  i  o > f^v  ,  **itt»<r  i :  i  *e*£ ,  itmua  OroK-anu-iah  sad  x 
JU»^  *i*»;  *ft»rvt»*r~,  tmc  ioirt  m*»l  jrtm»<^ai  imuinctttftc  EearniaiL 
IU*  itvu**^'  ±4#&t*»  n»c  Jmtftrr  #em*  **«l  utmn  v  ikt  JaMaHat 
jg*fct*H**tr*'  ^;  «.iitfH'.  JUhj^  -wtar*.  njcmL  «8i«ttd  *> tear  Betmie juk: 
W^  %|U*e-  ,&.  %&*'  mvw  i«r<#  H>  mt*r-  u  man*,  Tsrwemod  inn-  vy 
in-  i*£**M   *twfct   j*   ****<:  .ftt*?»«.  tr»rt7  fcitucr  tEi  «rii: :  be  c&bl 

«g**'   tf\U**L  *i**    i*#-  i4HC  **&ft*flit*e: 

1L*u»v-4ttfci    ai    to*  Ca»*rfeM*  ftatott  fntrtt£  ten-  smmfcL  »6f  3nt. 
&>&    ^ik    |/#rUiHf#ft^dc  al  f»**  v»autt-  *x*ttoe~  mad 


t«J«*4B 

Ai_'(4**$t  Wirt** 


4»;  *,/*«£•.  ^4ii//       H*r  a«d*d-ctr*H*  #  tvnwwt  of  ii*  -ttn.  iron. 


%*• 


rat  <*>*(&  xumc. 

Taift  pA.'iuct  ir  pakitet  lftm.  tit.  Jtrfrideir:  itac  -wok  piss  ir.  irr 
tfteiU  ar  liH--A-ijiial .  il  \u*  * 'iforae**  lattrai^  during  "tit*  rbuol  of 
tut  Auw^cuathHitU  fjwtti*eil.  it  l*4v 

j  *ur  *n!i*rt  auo^itT  iur  fc  «ii\*t  timt.  fihctciimc  out  jifOHnhir  f- 
$ut  *i*r*\M.t  «*jAx^iiifct  ttiao*:  it  «tmu«L      Hfr  duor  i«inr  o^  Ticdiar  * 

<U»tu  ruv  uii\«»t  4ii»(i  1«*  kii^rbtc.     Atnuii?  *tbtwt  Vm  imid  iif  fn- 
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name  of  Wash-cot-sa,  an  hereditary  chief,  possessed  of  an  amiable  dis- 
position and  inquiring  mind.  He  seemed  to  observe  every  thing 
going  on  in  my  studio,  and  would  endeavour  to  imitate  any  thing 
done  by  me.  On  one  occasion  I  had  been  absent  for  a  short  time, 
and  during  the  interim  he  and  one  of  his  companions  sauntered  in; 
and  finding  themselves  alone,  he  concluded  to  try  his  hand  at  painting. 
He  assumed  the  palette  and  brushes,  placed  his  subject  in  a  favour- 
able position,  and  had  made  some  few  chalk-marks  upon  the  canvas, 
when  I  entered;  he  immediately  discovered  me,  and,  dropping  the 
palette  and  brushes  and  pointing  to  the  canvas,  said  it  was  peshee 
very  bad.  I  endeavoured  to  induce  him  to  return  to  his  work,  but 
to  no  purpose. 

He  expressed  a  great  desire  to  learn  English,  and  would  endeavour 
to  repeat  every  thing  he  heard  spoken,  without  knowing  the  mean- 
ing of  it :  at  every  visit  he  would  ask  me  by  signs  to  count  for  him, 
which  I  would  do,  he  repeating  after  me;  then  he  would  count  in 
his  own  language  for  me  to  repeat  after  him  in  like  manner.  At 
the  close  of  the  council,  Mr.  Ross,  Principal  Chief  of  the  Cherokees, 
induced  him  to  remain  with  him  to  learn  the  English  language ;  he 
however  staid  but  a  short  time ;  for,  hearing  of  a  skirmish  between 
his  own  people  and  the  Pawnees,  he  immediately  left  for  his  own 
country,  regretting  that  he  had  lost  so  favourable  an  opportunity  of 
distinguishing  himself  as  a  warrior. 

68. 

AN  OSAGE  SCALP-DANCE. 

(Painted  1845.) 

All  tribes  of  wild  Indians  scalp  their  captives,  save  the  women 
and  children,  who  are  treated  as  slaves,  until  ransomed  by  the  United 
States  Government. 

On  returning  from  the  scene  of  strife,  they  celebrate  their  victories 
by  a  scalp-dance.  The  chiefs  and  warriors,  after  having  painted 
themselves,  each  after  his  own  fancy,  to  give  himself  the  most  hideous 
appearance,  encircle  their  captives,  who  are  all  placed  together. 
Thus  stationed,  at  a  tap  on  their  drums,  they  commence  throwing 
themselves  into  attitudes,  such  as  each  one's  imagination  suggests  as 
the  most  savage,  accompanied  by  yells,  for  the  purpose  of  striking 
terror  into  the  hearts  of  their  captives. 

This  picture  represents  the  scalp-dance  of  the  Osages  around  • 


4fi  QUAPAW&-. IOWAS. 

woman  and  her  child  5  and  a  warrior  in  the  act  of  stoking  her  with 
his  ciul,  iiifi  chief  springing  forward  and  arresting  the  blow  with 
hi*  spear. 


QUAPAWa 


KI-HIC-CA-TE-DAH.  or  PASSING  CHIEF. 

(Pawled  1S43.; 

Pkinclpal  Chief  of  the  Quapaws.  Once  a  very  powerful  and 
warlike  tribe,  but  now  reduced  to  a  small  number;  they  reside  with 
the  fcnmecafc.  This  chief  is  reprebented  by  the  agent  as  being  a  very 
gwvd  luaii,  and  possesses  the  entire  eonlidenee  of  his  whole  people. 


IOWAS. 


WOIi  CM-PA,  an  IOWA  CHIEF,  ani>  the  AETIST. 

fPaimed  164S.) 

Ji  wa*  with  luucb  difficulty  that  I  induced  this  chief  to  ait  for  his 
p^u-ait.  I  was  anxious  to  paint  one  of  his  warriors  upon  the  same 
v«i'\a*  with  him ;  to  this  he  objected,  saying  that  they  were  no  pood, 
Mid  that  chiefs  only  were  worthy  <A  such  a  distinguished  honour ; 


WICHETAWS.  47 

he  insisted  on  being  painted  in  the  act  of  shaking  hands  with  me,  so 
that  when  the  Great  Father  (the  President  of  the  U.  S.)  saw  it,  he 
might  know  that  he  was  a  friend  of  the  white  man.  He  is  a  great 
warrior,  his  arms  bearing  evidence  of  this  fact,  having  been  pierced 
with  balls  and  arrows  in  several  places  from  the  hands  of  the  Sioux. 
He  was  very  particular  as  to  the  correct  imitation  of  the  painting  on 
his  blanket,  which  is  to  him  the  history  of  his  war  exploits.  The 
hands  represent  the  scalps  taken  from  the  heads  of  his  enemies.  I 
tried  repeatedly  to  get  some  of  his  warriors  to  sit,  but  they  could  not 
be  induced  to  do  it  without  the  consent  of  their  chief.  Such  was 
their  fear  of  him,  that  they  dared  not  enter  my  studio  while  he  was 
present  without  his  invitation. 


WICHETAWS,  ob  PAWNEE  PICTS. 


This  tribe  live  on  the  head- waters  of  Red  River ;  are  similar  in 
ttieir  manners  and  customs  to  the  Wacoes,  Caddoes,  and  Comanches ; 
they  live  in  villages  and  raise  some  corn,  but  depend  mostly  upon  the 
chase  for  their  subsistence.  They  are  a  small  tribe,  numbering  about 
three  hundred  warriors,  are  extremely  poor,  and  use  the  bow  and 
spear,  having  no  fire-arms  among  them. 

•U. 

KA-SA-ROO-KA,  or  ROARING  THUNDER. 

(Painted  1842.) 

Principal  Chief  of  the  Wichetaws  or  Pawnee  Picts.  This  chief, 
together  with  his  brother,  visited  the  Cherokee  Nation  in  the  fall  of 
1842,  and  remained  until  after  the  close  of  the  International  Council 
in  June,  1843.  During  his  stay  he  spent  his  time  with  John  Ross, 
the  Principal  Chief;  he  spoke  no  English,  and  having  no  interpreter, 
he  manifested  all  his  wants  by  signs.  He  was  treated  with  the 
utmost  kindness  and  friendship  by  Mr.  Ross,  to  whom  he  became 
very  much  attached.  He  is  painted  as  he  appeared  on  the  morning 
after  his  arrival  at  Fort  Gibson  from  the  prairies. 


£g  CADDOBS. 


NASH-TAW,  ob  THE  PAINTER. 

(Painted  1842.) 

Second  Chief  of  the  Wichetaws  or  Pawnee  Picts,  and  a  brother  of 
Ka-sa-roo-ka. 

RIT-SA-AH-RESCAT,  or  THE  WOMAN  OF  THE  HUNT,  akd 

BRACES  or  BABY. 

(Painted  1842.) 

Wife  of  Nash  taw,  and  Child.  On  the  arrival  of  the  two  chiefs 
and  this  woinau  at  Fort  Gihson,  I  took  them  to  my  studio  for  the 
purpose  of  painting  their  portraits.  They  very  willingly  acceded  to 
my  wishes,  and  manifested  by  signs  that  they  wanted  something  to 
wit.  I  accordingly  had  as  much  meat  cooked  as  would  appease  the 
appetite  of  six  men,  which  they  ate  in  a  short  time,  and  then  asked 
for  more.  I  again  procured  about  the  same  quantity,  which,  to  my 
astonishment,  they  also  devoured.  It  was  the  first  meat  they  had 
eateu  for  some  five  or  six  days. 

They  remained  one  day  with  me,  and  then  took  their  departure 
for  Mr.  Ross's. 


CADDOES. 


Thje  Cad  does  are  one  of  the  many  small  tribes  residing  on  the 
western  borders  of  Texas. 

BIN-TAH,  THE  WOUNDED  MAN. 

(P&ioted  1843.) 

Principal  Chief  of  the  Caddoes.  He  derived  his  name  from  the  fact 
of  his  having  been  wounded  in  the  breast  by  an  Osage ;  he  wears  a 
piece  of  silver  suspended  from  his  nose,  as  an  ornament 
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T5. 

AH-DE-BAH,  or  THE  TALL  MAN 

(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Caddoes.     Painted  in  the  act  ot 
striking  the  drum. 

T6. 

SE-HIA-AII-DI-YOU,  THE  SINGING  BIRD. 
(Painted  June,  1843.) 

Wife  of  Ah-de-bah,  seated  in  her  tent.     A  view  on  Tiwoccany 
Creek,  Texas. 

HA-DOON-COTE-SAH. 

(Painted  1843.) 

A  Caddo  Warrior. 


ANANDARKOES. 


TO. 

JOSE  MARIA. 
(Painted  1843.) 

Principal  Chief  of  the  Anandarkoes.  This  chief  is  known  to  the 
Mexicans  by  the  name  of  Jose*  Maria,  and  to  the  Caddoes  as  lesh. 
He  has  fought  many  battles  with  the  Texans,  and  was  severely 
wounded  in  the  breast  in  a  skirmish  with  them. 


at  wacoss 


VACOEfc 


Om;l  u  puvcribi  wiV.,  living  oi:  iii*.  hnnjr  Jinre:,  Texas 


Jl^il^-ILATISL7    «i  Till    SBO0TI50    ST^L 

Ua*ii«t-   lei  "i. 

kki>Ki~.*^M<J.Lie!  c'.  u*-  AVaeves:  Tni-  Jitfu.  i:-  jvttij  ceiobraifivl 
i*-  ia  f*>*fi  c'  vi-a**^;  i>cAu;  yroubX'xy  un-  c:  uk  .great**:  nsnnu- 
sjiu.kx/1  -  ix^v  AiUi»;  juiiuii^  la  jLii^attLi;  A*,  tii^  council  utki  tool  in-, 
iii.c  ina***-  a-.  Hi  Uiv  pnacipt  K^iuir:  :  aa-  ltt  iu^  djgHirv  an_ 
g**o  0-  luaiuttJi  tsuui^ctud-  jll  jjujJLua^  u»*.  auenuoi-  an-  respec:  e: 
law*  vrii^  fciKi  uiibULWii«f^  miu^  o'  u»v  ii*r«e:  wiio*-.  implicit  cannaeiic* 

f-a'.  io**u«iUj.  i-  i-  ew^  fft  tni  *pi*t«ej   mad*   rr   tin:   ol  liia:  occfa- 

-i  I>WiHJfc*fc,>  .   J  aiL  vw;."  pac  l-   Jutjjtr  tua:  w*.   iisi*   all  me:  ier. 

n  irieuufchi;  to-u«;/      Amide*  tuir  aw**juibiag'   !  <i<  no:  wisL  &  rtt?r 

lcijeCjv«>.A-   «:/  J  a*  !**'••  titi*  ui;   'lisjti  in-md  iia-   n>akeL  rot^ix' 

...j    t^«  i-ruU      1  j.  p-:J    '  iu*  tutiit  ui*ji  wa«  '.»ikv  mm-.*:  i:  i-  r^r 

i^»-  i*ti*.    »/   Vix:  'L*i±*ii    iiL'«   iTi;   ii'/ui'.  a-  ia!  of  il  tiK  wes:      _  ar. 

i»^*  javi*   ^:   lii^-  rOi     wii^i-  ii.  in'    wiim-  (juv-  I  xmnttrc  tn-   ftt^:- 

•   •        *&       • 

aj«.  iv*  <+&'.  *i  |«a\>  au'.  wa-  Jiwrudi;  iriti.  aL  mxiL  tJH  ~  *xai. 
c*iu-  «*i*<.  'ji>v«  iu».  U'fU  Jut^  aativ*  liini.  1  -i^xvi;  ti>.  rrati_ — ^  xvisl. 
!■*»  p\^*v>.  tua-  *i*al.  ***:  c*  41/^  &-  tu*  &ui  nwr  hul  &?fc  oiiu  Urt 
Xi\»>ir  t*./v».  'AV  ^iiU»lir<.  «1  w*r  Xi^  aivep:  cn«r  tin  iauil.  ani  ei*- 
\»»<>^vC  a*;  ti>in.«  abt  |*r<sp**.  il  eUiok*-:  uu:  wiiei.  1  retun.  anil  wL 
tu<u.  Wi4ar.  J  ua\<.  i4«a4t:.  ta»  xmok*:  wiL  i>.  dij»ipat«d  and  tii*^  car 
iiiit":  lJie«i  vav  ;<.■  tut  c*i/uueil-gii/uuc  o*  uur  wtiitt  iirotiwrF  of  Toxn^. 
aiii.  itsuibiiit  tv  ijueiici  tuL;  Ufc  tiia:  istait  our  biuuc  and  impeif  ur 
v/L  iv  h«w.  I:  UiisUt  utv  iicar:  ^uo  u  Lvar  mj  Texzu.  brotiier  bbt. 
tua-  i^udr  auc  couuuriet  woujC  U  givet:  tut  red  nisi:  iir  iiomet.  and 
tiu*'  ai/criv  dLuUiC  U.  ^rauu.-c  lur  tut  rtd  niei:  tr  hmr  ihc  wild  punt- 
ii.  tin  iuiiui:  T'uk  cuitjlr  uf  ail  wiU*  frbi'  dweL  vhL  mt..  and  iar 
Ut ^vut.  diiali  Lear  \£  tLi  wut  Hi»fdt  vuu  iiav?  mKjken.  and  tiier  L*ait- 
uut  lail  w  U  pluaoed      I  will  bear  vuur  wardf  tc>  tut  north,  ihi* 
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great  captain  to  the  east,  and  my  Texan  friend  can  bear  the  glad 
tidings  to  the  south. 

"  I  have  nothing  else  to  say;  but  I  do  implore  the  Great  Spirit  to 
bear  witness  that  if  is  my  fond  wish  that  war  and  trouble  for  ever 
cease  between  us.'7 


NATCHITOCHES. 


80. 

CHO-WEE,  or  THE  BOW. 

(Painted  1843.) 

Principal  Chief  of  the  Natchitoches.  This  man  had  a  brother 
killed  by  the  Tcxans,  some  four  or  five  years  since,  while  on  a  hunt- 
ing expedition,  whose  death  he  afterwards  avenged  by  taking  the 
scalps  of  six  Tcxans. 


TOWOCCONIES. 


81. 

KEECHE-KA-ROOKI,  or  THE  MAN  WHO  WAS  NAMED  BY 

THE  GREAT  SPIRIT. 
(Painted  1844.) 

Principal  Chief  of  the  Towocconies,  and  acknowledged  Chief  of 
the  allied  tribes  of  Texas. 


"fa,  3EET3REB£ 


v    \-9**<hk.xk*    Vrrmr:      13  i.-*    aam    iicraitcsafieflL  imseff '  jmra^r 

U*    *»t   ♦**   AaJar:^.  ;.*•  -hi**  -i>  *fe*-  ^utr^C'  faft-  rfcrn  --vomi  *  "*ra- 

j&uw*rr«f   .-*»*    jffcr    -»4»w.       !"t^   rt^M    **tEe-  iarc,    fee-.   BOSS-  iWf  -i~ 

~M*t/-**      -►.**»;    ^-.v^rr-r.   >THrf*r  *rinuw*i    <r-w    mills  .TeefrecL 

*k  »i^f.  **?*** *  jt»**-  a*  .arm*,   .w  turrrmr  oeoiPQL^nti ."ia-  ife. 
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COMANCHES. 


A  powerful  and  warlike  tribe,  divided  into  twenty  different  bands. 
They  are  migratory  in  their  habits,  subsisting  upon  buffalo  and  other 
game,  with  which  their  country  abounds. 

86. 

POO-CnON-E-QUAII-EEP,  ob  BUFFALO-HUMP. 

(Painted  1844.) 

Second  Chief  of  the  Hoesh  Band  of  Comanches,  and  head  war- 
chief  of  all  the  Comanches.  This  chief  was  painted  at  a  council  of 
the  wild  Indians  on  the  head-waters  of  Red  River.  The  principal 
chief  was  in  mourning  for  the  loss  of  a  son,  and  was  unable  to 
attend  the  council,  and  sent  this  chief  with  the  following  "  talk :" — 

Poo-chon-e-quah-eep  stated  in  council,  that  he  had  been  sent  in 
by  Pa-ha-eu-ka,  who  had  spoken  to  him  thus: — "It  has  pleased 
the  Great  Spirit  to  visit  me  with  sorrow  and  trouble — I  mourn  the 
loss  of  my  only  boy,  who  met  his  death  in  the  war-path.  I  must  cry 
and  mourn  till  green  grass  grows ;  I  have  burnt  my  lodges,  killed  my 
mules  and  horses,  and  scattered  ashes  on  my  head.  I  can  do  no- 
thing during  the  season  of  my  grief ;  but  you,  my  chief,  (addressing 
Poo-chon-e-quah-eep,)  I  send  you  afar  off  to  meet  in  council  the  cap- 
tain from  the  white  nations  of  the  east.  You  must  make  peace  with 
all  nations  and  tribes,  for  I  am  sick  of  hearing  the  cry  of  my  people 
mourning  the  loss  of  some  relative  killed  in  battle.  Should  you  meet 
any  captain  from  Texas,  tell  him  that  we  have  heard  that  the  people 
of  Texas  believe  that  we  still  hold  many  prisoners  taken  from  their 
country ;  but  such  is  not  the  case,  there  is  but  one,  and  he,  a  young 
man,  has  been  raised  among  us  from  his  infancy,  and  is  now  absent 
on  a  war-party  against  the  Spaniards.  If  they  believe  not  this  State- 
ment, they  have  permission  to  come  among  us  and  examine  for  them- 
selves ;  and  they  shall  come  and  go  freely,  safely,  and  unmolested. 
We  have  waned,  waned,  and  waned  beyond  the  memory  of  our  grand- 
bires.  We  now  desire  to  be  at  peace  with  all  mankind.  We  want 
permission  to  travel  among  the  white  settlements  in  the  east  to  karn 


54  mmmtCEEL. 


-van  iaav  sectiniL  r£  jumxanc  rani,  said  alro  to  Beet  far  sum? 
rf  i«c  root*  ittum  *wt  3an*  1ml  I  -rant  lite  ehk&  and  kflaomen 
<rf  aa.  loono*  ubi  *ch«uf  ti  inac-  any  talk  and  know  ihat  it  &  a  goo£ 
rat,  I  iskOG  tiu,  hit  numL  ii>  make  prose  nidi  all  mmrmfi  a  peane 
sfee  igII  &nanii*  at  iimj  at  xLta**  s  ground  far  is  4p  -walk  -njuxn.^ 


M^CMHWLkJkSBGM  as  TTHT  ITITfER  OF  THE  XLAC£ 

3CTFAX/0  HZAXX. 

Ote  if  A*  jrkmipal  vasias  «f  lie  Honk  Baad,  «r  Hancy- 


wm  or  P^caos-x  ab^sbos  xogoo. 

(PSaniBd  IMA.) 


OHAH  AH  W AH-fcEE,  THE  YELLOW  PAKT  HCYTER. 

(Faulted  1544.; 

Itad  Ckkf  of  tke  T*aab-v<*  Baad  of  Comaaehes. 


5AH-M00-SC-KAH. 
rPausUid  1*44., 

Cusanebe  Mother  and  Child. 

A  OOMAXCHE  DOMESTIC  SCEXE. 

(Palsied  1M4.) 

A   Bleeping  Warrior,     lapdarape  on  tbe  head-waters  of  Red 
Hirer 
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92. 

A  COMANCHE  GAME. 

(Painted  1844.) 

This  game  is  played  exclusively  by  the  women.  They  hold  in 
their  hand  twelve  sticks/about  six  inches  in  length,  which  they  drop 
upon  a  rock ;  the  sticks  that  fall  across  each  other  are  counted  for 
game :  one  hundred  such  counts  the  game.  They  become  very 
much  excited,  and  frequently  bet  all  the  dressed  deer-skins  and  buf- 
falo-robes they  possess. 


PUEBLOS. 


History  of  the  "  Pueblos  of  San  Diego  de  Tesuque,"  and  their 
customs — written  by  their  present  chief:  — 

"  The  origin  and  antiquity  of  the  country  and  of  our  first  ancestors 
date  many  ages  back.  We  are  wholly  ignorant  of  the  year  and  the 
time  past  by  which  to  regulate  the  history  correctly,  nor  is  my  ability 
sufficient  to  give  information  of  a  nation  so  ancient. 

"  Without  doubt,  this  nation  from  its  beginning  was  called  Tegua. 
It  was  a  rude,  infidel  nation,  without  religion — idolatrous,  and  without 
the  observance  of  any  worship ;  but  their  customs  were  extremely 
good  and  agreeable  to  the  inhabitants  of  this  Pueblo. 

"  They  were  governed  by  the  cacique  and  a  war  captain,  and  other 
principal  men  of  the  Pueblo.  So  good  were  the  customs  which  they 
themselves  had  chosen  and  established  for  the  common-weal,  and 
which  they  loved  and  embraced  rigorously,  and  with  much  pleasure, 
that  all  were  happy.  Their  crops  were  in  abundance,  all  their  goods 
in  common,  and  they  were  favoured  by  the  Almighty  with  union  and 
good  conduct. 

"They  lived  under  the  rule  of  their  magistrates  and  chiefs 
from  among  themselves,  during  the  first  conquest.  At  that  time 
they  knew  religion,  and  were  Catholics.  In  a  short  time  the  Spa- 
niards were  driven  from  the  country  to  their  own  land  by  the  Indians, 


•' Dnrrng    l»*  -jifwrtini?  -«w*  bwuw  »irt':n   oatUse-  "nr  -heir 
.^nnotiPT^rfi.     .\il   h*  r?Mtww  >f  *ti*>  fwrotrr  -?*w-  mtr&r  mx&  aid: 

'Tin*  i*ii/m  -tn*  *>  twrifc*  -hat  -lw>  -faunam*  rid  not  ind.  anr 
ration  vwj^ii«tnr».  iil  *  iwi  if  nuxHi  :firrt*.  aid  ToaBessin^  he  <9anr- 
r*m«*>  if  v  r**tin/t  -*t  w/»h  tart  hwm:  -  Iutoi«zi  uwoir  imihteat.  juikokl 
iff  *U  *fo>  TtwiHrv**  m4  ^n^ng*  if  'tixratter  iisr  sl  '»  inntgnret, 
Oh*  jent\*m*a  umtioned  -m*  *  natim  if  "tie  Pnehia  ir  3sn 
ftfc*|D  i#*  7**swin ii^—» ni«  ruro*  a  Date  DtJiiimgp  jbuneo.  TTri* 
jtp&  -**?*  va*k>ri»hed  v  vsuv*  nth  iw»  ^mnumt  5>r  jut  iftagife— -t 
p*4*a  rjfi^  *n*t  *fpnwki.  *«  ii  *iv>  iMw*r  P*iehin&.  "iiey  ugsxiL  :00k. 
,mn«  f*£unat  lv»  ^%n4»rrU; ;  *Uij*  ^lettin  *n*  30JT  jRCaeed  jv  iie  Bher 
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APACHES. 


This  predatory  tribe  have  no  fixed  home,  but  roam  over  a  large 
extent  of  mountainous  country  that  divides  the  waters  of  the  Del 
Norte  from  the  waters  flowing  into  the  Pacific.  Game  is  scarce,  and 
they  gain  their  subsistence  by  plundering  the  settlements  of  Sonora, 
Chihuahua,  and  other  lesser  towns  in  the  Del  Norte  valley — whence 
they  supply  themselves  with  large  herds  of  cattle,  and  choice  horses, 
which  enable  them  to  retreat  with  rapidity  and  safety. 

98. 

BLACK  KNIFE. 

(Painted  1846.) 

An  Apache  Chief,  reconnoitring  the  command  of  General  Kearney 
on  his  march  from  Santa  Fe  to  California. 

99. 

VIEW  ON  THE  GILA  RIVER. 

(Painted  1851.) 

"About  two  miles  from  camp,  our  course  was  traversed  by  a 
seam  of  yellowish-coloured  igneous  rock,  shooting  up  into  irregular 
spires  and  turrets,  one  or  two  thousand  feet  in  height.  It  ran  at 
right  angles  to  the  river,  and  extended  to  the  north  and  south,  in 
a  chain  of  mountains,  as  far  as  the  eye  could  reach. 

"One  of  these  towers  was  capped  with  a  substance  many  hundred 
feet  thick,  disposed  in  horizontal  strata  of  different  colours,  from  deep 
red  to  light  yellow.  Partially  disintegrated,  aud  lying  at  the  foot 
of  the  chain  of  spires,  was  a  yellowish  calcareous  sandstone,  altered 
by  fire,  in  large  amorphous  masses.  In  one  view  could  be  seen  clus- 
tered the  Larrea  Mexicana,  the  Cactus,  (King)  Cactus,  (Chandelier) 
Greenwood  Acacia,  Chamiza,  Prosopis  Odorata,  and  a  new  variety 
of  Sedge." 

"  For  a  better  description  of  the  Landscape,  see  the  Sketch  by  Mr. 
Stanley." — Lieut.- Col.  W.  Emory's  Report  to  the  Secretary  of  War. 


?IXO 


7  * -l  >ihij^  rtauut  n.  uit  G.Ik,  about  nxnerr  mike  from  itt  confh*- 
*iuh  v^i.  -in  2in  .  .'iiBmu'.  -  uuc  subsist  -aiirfj  i*r  acricuimrt.  Tuej 
\uui:*.'itK'iiert  m  •ri.uvatfiu  artit^i  uf  bJatL&e:  fron.  cortoiu  -which  ther 
■/u.: ■*■*«*.  mi*,  TiiivL  '.vup^tu^  dttdr  ioJt  anit^e  of  tire:* 


HMO  rfiiEF. 


MAEICOPAS. 


1  il's  vl:*  ihlb*.*  n»ii«-  '.u.  ti.*  Gil**,  ii-  uk-  -rest  of  the  Fxmo  Tillages. 


JOAJKKvPA   v  Hliii  *s*  13TTE£P£ETEE. 


S  HASTE. 


Xa:»  trie*  reside  wwt  of  tLt  Kxkj  Mcnuittins.  &cd  ire  of  the 


SHASTE   S^CAW. 
A  blare  to  lie  Clfcekuuui  liA'il*L±. 
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UMPQUAHS. 


This  tribe  reside  in  the  valley  of  the  Umpquah  River,  in  the 
southern  part  of  Oregon.  Their  country  abounds  in  game,  upon 
which  they  subsist. 

104. 

ENAH-TE,  or  WOLF. 

(Painted  1848.) 

A  young  Warrior. 


KLAMETHS. 


A  roving  band  of  Indians,  subsisting  chiefly  upon  game.     Their 
country  is  contiguous  to  that  of  the  Umpquahs. 


105. 

TE-TO-KA-NIM. 

(Painted  1848.) 


Klameth  Chief. 


106. 

ENISH-NIM. 
(Painted  1848.) 


Wife  of  Te-to-ka-nim. 


£Q  CALL4PO0TAS— CHDKWKB. 


CALLAPOOYAS. 


This  tribe  formerly  resided  in  the  southern  part  of  tbe  Willamrtac 
ralley.  Thej  are  nc/w  reduced  to  a  few  in  number,  and  hare  no 
fixed  borne. 

1#T. 

TELSTO. 

A  Callapooya. 


CHINOOKS. 


Tin*  once  powerful  nation  reside  in  the  vicinity  of  Astoria,  Ore- 
;."»n  Territory.     They  are  few  in  number,  and  gain  their  subsistence 

by  foiling. 

STOMAQUEA. 

f  Painted  lM^j 

1'riwipal  chief  of  the  Chinooks. 

1O0. 

TEL-AL-LEK. 

(Painted  184S.) 

Chinook  Squaw. 
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CLACKAMUS. 


This  degraded  remnant  of  a  once  numerous  tribe  reside  on  the 
Clackamus  River,  near  Oregon  City. 


HO. 

QUATYKEN. 

(Painted  1847.) 

I 


111. 

dr.  john  Mclaughlin. 

(Painted  1848.) 

Former  Chief  Factor  of  the  Hon.  Hudson's  Bay  Company,  and 
founder  of  Oregon  City. 

112. 

GOV.  P.  S.  OGDEN. 

(Painted  1848.) 

Hon.  Hudson's  Bay  Company,  Oregon. 

113. 

OREGON  CITY. 

(Painted  1848.) 


WILLAMETTE   FALLS    INDIANS. 


114. 

WA-SHA-MUS. 

(Painted  1847.) 

Principal  Chief  of  the  Willamette  Falls  Indians.     This  once 
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TLICKITACKS. 


UY. 

CASINO. 

(Painted  1848.) 

This  chief  is  one  of  the  Tlickitack  Tribe,  and  the  principal  chief 
of  all  the  Indians  inhabiting  the  Columbia  River,  from  Astoria  to 
the  Cascades.  In  the  plenitude  of  his  power  he  travelled  in  great 
state,  and  was  often  accompanied  by  a  hundred  slaves,  obedient  to 
his  slightest  caprice.  The  bands  over  whom  he  presided  paid  him 
tribute  on  all  th'e  furs  and  fish  taken,  as  also  upon  the  increase  of 
their  stock,  to  support  him  in  this  affluence. 

He  was  the  petted  chief  of  the  Hudson's  Bay  Company,  and 
through  him  they  are  undoubtedly  much  indebted  for  the  quiet  as- 
cendancy they  always  maintained  over  these  tribes. 

It  is  said  that  on  visiting  Fort  Vancouver,  his  slaves  often  carpeted 
the  road,  from  the  landing  to  the  fort,  with  beaver  and  other  furs,  a 
distance  of  a  quarter  of  a  mile ;  and  that  on  his  return,  the  officers  of 
the  Hudson  Bay  Company  would  take  the  furs,  and  carpet  the  same 
distance  with  blankets  and  other  Indian  goods,  as  his  recompense. 
He  is  now  an  old  man,  having  outlived  his  prosperity  and  posterity, 
to  see  a  once  numerous  people  reduced  to  a  few  scattered  lodges, 
which  must  soon  disappear  before  the  rapidly  growing  settlements 
of  the  adventurous  pioneers. 


WALLA-WALLAS. 


They  reside  on  the  Walla- Walla  River,  in  the  northern  part  of 
Oregon,  and  subsist  chiefly  upon  salmon,  with  w^ich  their  streams 
abound. 


{£  ^A£L4~WALLA£. 


PKO-MSO-MrX-Mri.  oe  YELLOW  EEE&EK1. 

rPaintedl84T.: 

Principal  Chief  of  the  WaHa-Wallae.  common K  called  br  the  Hud- 
•uir*  iktv  Conipanv.  berpem  J  aunt. 

There  are  mauj  incident*  of  ilrrillinr  interest  id  ink  mm's  life, 
tme  of  -which  -rill  *erve  ic-  show  hi?  cool,  determined  courage. 

In  the  'vear  1^41.  hie  eidest  and  favourite  boh,  of  twenrr-two  -vars, 
h*d  wm*  difitcuh'T  with  one  of  the  clerks  of  ihe  Hudson  Ifcx  Com- 
jnwt.  which  terminated  in  a  hand-tu-hand  fight.  Hit  joumz  chief 
wmiin£  o£  «ecvnd  hem.  carried,  with  the  tale  of  hk  inglorious  exploit, 
a  jitur  of  liiictik  ^vee  to  hit  lather**  lodge.  The  chief*  dignity  was 
iunulved.  and  the  aw't  honour  lout,  unie*  the  ameer  id  oharjse  of  the 
fun,  Mr.  Archibald  McKiuler,  should  have  the  ofiender  punished. 

The  old  chief,  at  the  head  of  one  hundred  armed  warriors,  went 
into  the  fort,  and  demanded  the  j«twto  of  the  clerk  fur  yuniftirment. 
Jfij.  JuVJxiuk*v.  not  having  heard  uf  the  dimculrr.  wa*  taken  cjum 
by  »urj»rii»fc,  auti  after  iutitituiing  inuuirieii,  he  found  nothing  il«  cen- 
sure in  the  conduct  of  the  voung  man.  Thif  decision,  Inning  neen 
made  known  to  the  old  chief,  resulted  in  an  animated  dkoufifflOL  of 
the  cane.  The  Indian*  v»jrt  nut  u-  he  iipj»eaBed.  and  Home  uf  the 
warrior*  at»en:u'«ed  tv  tiei&e  the  clerk :  hut  ininr  t  powerful  and  ath- 
letic mm.  at  ue'ended  him*e:f  unv..  Mr.  McKinirT  gLTt  i.in  k  pistol* 
reserving  t*v  fi»r  i-iiubeif.  and  cnarpn^  him  not  tt-  iire  unil!  in  *ih:iijd 
jivt  tht  w*.»rd.  Tae  crisit  wa*  n:«w  ut  hand — the  war-err  wa±  pinnae:* . 
and  tht  wage*  had  nut>vd  tntir  weLp:mt  to  fj«1H  the  tlu  niLi'f 
blood.  Mr  MvKinier  rushed  iLt-j  an  acjuhitr  rti:«m.  and  *%•  :zlnr  k 
keg  of  pvvdvr.  places  it  i*«  the  eenve  of"  tht  £x»r.  stioi  ■:  ra  -;  w;ih 
fiint  and  siee;  nubed.  and  txt^aiined  that  thex  were  kZ  VrLit  mei., 
and  wot  id  die  v.»£v*her.  Ti>h  result  wat  the  iuaneiiatt  iLrht  af  all 
the  Indian*,  stv*  the  vld  eii*'  a:»i  hi*  k^ 

A*  ex»t  a*  the  warrivrfe  had  gained  the  outer  wall*  :«f  ihe  f  .-rt.  the 
gate*  wvre  tr"'.»bed  i^i.:i.?n  tl-.il;  viiit-  thtr.  LkltiLx  at  k  re*^*«fcl 
tiiatiiOfc,  wtxe  1l  il vinentu-v  tx.pt'i.^iatl:«t  'A  betixg  tie  f.-rt  II.  wn  to 
*v.2ne_ 

Mr  3JvK;i.leT  t.h*m  qaSeilj  i*kV.sd  Itself  witi  tie  old  chief  acd 
k»  r.o,  and  ktiiukiij  arraL^i-i  li>e  iLS^tt. 
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CAYUSES. 


The  principal  settlement  of  this  nation  is  on  the  banks  of  a  small 
creek  flowing  into  the  Walla-Walla  River,  about  twenty  miles  from 
its  confluence  with  the  Columbia. 

Under  the  superintendence  of  the  late  Dr.  Whitman,  (their  mis- 
sionary,) this  nation  cultivated  large  fields  of  corn,  wheat,  potatoes, 
and  other  vegetables,  which,  with  the  fish  that  annually  visit  the 
streams  watering  their  country,  enabled  them  to  live  in  comparative 
affluence. 

They  also  raised  large  stocks  of  cattle  and  horses,  which  they  bar- 
tered to  the  Hudson's  Bay  Company  for  articles  of  European  manu- 
facture ;  so  that  they  were  not  only  above  want  but  the  wealthiest 
tribe  in  Oregon. 

119. 

TE-LO-KIKT,  or  CRAW-FISII  WALKING   FORWARD. 

Principal  Chief  of  the  Cay  uses,  and  one  of  the  principal  actors  in 
the  inhuman  butchery  of  Wailetpu.  Was  hung  at  Oregon  City,  June 
3d,  1850. 

ISO. 

SHU-MA-HIC-CIE,  or  PAINTED  SHIRT. 

(Painted  1847.) 

One  of  the  chief  Cayuse  Braves,  and  son  of  Te-lo-kikt,  and  one  of 
the  active  murderers  of  the  Mission  family. 

After  the  massacre,  this  man  was  one  who  took  a  wife  from  the 
captive  females — a  young  and  beautiful  girl  of  fourteen.  In  order 
to  gain  her  quiet  submission  to  his  wishes,  he  threatened  to  take  the 
life  of  her  mother  and  younger  sisters.  Thus,  in  the  power  of 
savages,  in  a  new  and  wild  country,  remote  from  civilization  and  all 
hope  of  restoration,  she  yielded  herself  to  one  whose  hands  were  yet 
wet  with  the  blood  of  an  elder  brother. 


if  #w  ui^m«U  'ft  tf*  -?tiii^  -rrfK  -sod  ircged  :ba*  ~t»*  ^a&oid  «il 
Jrv-  *uh    iira.      He  jai*i  .**-  "*m  *  ^ress   farrior:  poaBessed 


.k.tsi**  wwi  *aiti*%  wwi  winid  *rr^  -bcm  sil  *o  j*r— *r  if  ifi*  iid  not 
ifc*  v>  ;p*m*  ntb  in  i^nie-  be  immid  nyrEaice  id*  Teome,.  end 
U*  *nwitr"  >f  j*r  :rT«wU.  -.lie  ^skie  5&cea~  jii  jome. 


Osjn**  Smm.     T!v»  ot**  rmetcarier  and  irar  rnptigtfnr  if  ds 
Wra  U»t.pn  jDtwx.'iT,: — -mm  iurag  ar  Omjpm  <ntv*  June  3d»  I&itL 


WAntOAT— ora  that  flihs. 

Cjepvm  Braw*  ind  «m  if  Tom-me-kBe.  Tliia  Tian.  tfioajgh.  jmmg^ 
tfo#  an  asfta*  pntuspstnr  in.  cfae  iiimwiiiii  if  Dr.  WTiinnan.  and  aom- 
ttitted  many  attromeft  ap/m  the  igfenceieag  osptxyea.  Ha  reaped 
fh*j  ignoatiiiuM*  deach.  widen  awaited  dins*  not  mans  gaiity  dina 
jtitfiiwrtf 


M&tttftm  if  Dr.  Wluonan't  fexmly  at  die  Wauetpu  lEaaun,  in 
Oiftfrm,  'ilHh  of  5F«vmiiiber,  L&47. 


Atviwrmn  <\(  M'uw  fcwtay  from  Dr.  Whitman*  3  miasiiin. 


CASCADES  Of  THE  COLC5CBIA  BITER. 


*AL3f09  fishery  o*  the  headwaters  or  the 

COLOCBTA. 


JfOTOT  mWD<— (OREGOX.) 


NEZ  PERCES.— PELOUSES.  fl7 


NEZ  PERCES. 


This  tribe  occupies  the  country  on  tbc  head  waters  of  Snake  River. 
They  are  numerous  and  warlike. 

128. 

TIN-TIN-METZE. 

(Painted  1847.) 

A  Nez  Perce*  Chief. 


PELOUSES. 


A  small  band  occupying  the  valley  of  the  Pelouse,  near  its  con- 
fluence with  Snake  River. 

1*29. 

KEOK-SOES-TEE. 

(Painted  1847.) 

A  Pelouse  Brave. 

ISO. 

VIEW  ON  THE  PELOUSE  RIVER. 

131. 

PELOUSE   FALLS. 

This  beautiful  cascade  is  situated  about  nine  miles  from  the  junc- 
tion of  the  Pelouse  with  Snake  River,  and  is  estimated  at  three 
hundred  feet  in  height.  According  to  an  old  tradition,  the  Great 
Spirit  caused  this  barrier  to  rise,  to  prevent  the  salmon  from  passing 
to  a  band  of  Indians  living  on  its  head- waters,  with  whom  he  was 
displeased. 


ft 


VIE*    JX   THt   'JAftJCADE  MOUXTAIXE. 


*  ILV    OX  TH£  COLUMBIA. 


VI£*  ox  tih:  coloibia. 


Tilt   AitJiK!    TK^VU^lNi;  IX  NOKTIIEEK   OKEGQN  IF 

flit   MWT1I   OF  1>£C£M1KEK. 


*  LLV    OF  MOV  XT   UOOli. 


'A  J*  AM*  Or  THE  COLUMBIA. 


THt   OIL  AT  I»ALLB*  BASJX.  ANI»  TITW   OF 

MOV  XT  £001'. 


SPOKAXES. 


£th*>:itjL  <*  ttie  £j*»kaittr  R;,**r.  amd  r*ertTT«T  tLt    eonntrr  on  ib? 
<>i»iuiiA**  tCJvtsf  a*  iiijrti  a*  tiit  4^  trf  itttirndfc. 

Ti«ev  bul«Hi*<t  tauef  v  t»L  ai'-mtm  irbu?fe  art  eaurn?  it  rrpat  abrx- 
d****  <UtrJkift£  tsiie  lwka^  acattOL.  and  dried  fur  -rimer  <rnimnii?iDni£ 
Owing  W  a  *t*ruitT  nf  £anie,  aiid  their  iiEprwioeoofc.  tb*j  art  fr«- 
ijMAW:)  f*4ueud  tv  j^eat  wait,  and  rxirt  fur  mcorrti*  cm  urns*  asd 
r<*At.  tauail  fiartit*  jido  tlw  Fi*i  Head*.  s»d  tbe  Orcr-de-Li'iiiR. 
'iriw/  oeeupj  like  adjaoeot  tftsritary^  is  iLcsr  bn£al>kaxr£*  an  ibe 


SPOKANES.  69 


139. 

SE-LIM-COOM-CLU-LOCK,  or  RAVEN  CHIEF. 

(Painted  1847.) 

Commonly  called  Ugly  Head.  Principal  Chief  of  the  Spokanes, 
or  Flat-Heads,  residing  on  the  waters  of  the  Spokane  River.  When 
about  to  commence  the  painting  of  this  portrait,  the  old  chief  made  a 
sign  for  me  to  stop,  as  he  wished  to  give  me  a  talk.  He  spoke  near 
an  hour,  and  said  that  his  people  had  always  been  friendly  with  the 
whites — that  some  of  the  first  "  long  knives"  that  came  to  his  country 
had  taken  wives  from  among  his  women,  and  had  lived  among  them 
— they  were  his  brothers — he  had  adopted  the  white  man's  religion, 
and  had  used  his  influence  to  promote  Christianity  among  his  people. 
Shortly  after  the  butchery  at  the  Wailetpu  Mission,  a  rumour  reached 
the  Spokanes  that  the  Cayuses  were  coming  to  murder  the  families  of 
Messrs.  Walker  and  Eels,  missionaries  located  among  them  at  Fishi- 
makine.  The  old  chief  collected  his  people,  and  with  their  lodges 
surrounded  the  mission,  declaring  the  Cayuses  should  first  murder 
them.  In  the  mean  time,  Messrs.  Walker  and  Eels  prepared  them- 
selves, by  barricading  their  houses,  to  resist  the  fate  of  their  co- 
labourers  to  the  last  extremity.  At  this  exciting  moment,  a  report 
reached  the  Spokanes,  that  a  number  of  their  people  residing  in  the 
Willamette  valley  had  been  killed  by  the  Americans,  in  retaliation 
for  the  Wailetpu  massacre.  The  young  warriors  collected  for  the  pur- 
pose of  protecting  Messrs.  Walker  and  Eels  from  the  hands  of  the 
murderous  Cayuses,  now  became  clamorous,  and  were  with  great  diffi- 
culty restrained  from  spilling  their  blood  themselves.  The  old  chief 
told  them  the  rumour  might  be  false ;  and,  by  his  influence  and  good 
sense,  the  lives  of  these  pious  labourers  in  the  cause  of  Christianity 
were  spared. 

Messrs.  Walker  and  Eels  were  subsequently  taken  from  the  mission 
to  Fort  Colville  by  the  old  chief,  fearing  the  responsibility  of  protect- 
ing them  from  the  Cayuses  and  his  own  impetuous  warriors,  if  the 
rumoured  death  of  their  friends  in  the  Willamette  should  prove  true. 
After  remaining  some  weeks  at  Fort  Colville,  they  were  taken  by  a 
company  of  Oregon  volunteers  to  the  settlements,  where  they  still 
reside. 


6P0KA5E6. 

11*. 

KWIT-TEAL-CO-KOO-SUM. 

Painted  1W7.; 

:'-ji;  mj*t  ."ruef,  a  Meuiciue-nian  of  the  Sp<»kanes.  Whenever  a 
:■-:>....  >  *..k.  this*  tribe  suppose  that  the  spirit  has  left  the  body, 
:  _:..  :.>«>  iLrisiblv  in  the  air,  until  it  can  be  charmed  or  brought 
:  *.&  ;:.r\  **£&  the  agency  of  the  medicine-man.  To  accomplish  this 
.  ju.  ;it  :*:it  Li  is  placed  in  a  sitting  posture,  enveloped  in  a  buffalo- 
:.  :«r»    r     ;.ir  «.•■.■  vering,  having  only  the  top  of  the  head  exposed. 

1  be  '.-»'.  -:L,nc-inan  then  commences  dancing  and  singing  around 
;;:*  it* ;..-.- i:;.  gesticulating  uiyoteriously,  and  often  clutching  in  the  air 
«...  .  o  ::^:iu>.  as  if  in  the  act  of  catching  something.  The  spirit  is 
-.. j  }-.■>•  i  *-.  -•<-  attracted  b}*  the  chant,  and  to  hover  near  the  aper- 
;..;-.  -:  :lv  :■  -p  .-f  the  lodge;  and  the  dance  is  often  continued  for  an 
L  -i,i  U;  I-.  ::  '.-an  be  caught.     It  is  then  pressed  and  rubbed,  as  the 

it.-.-- i-iuiii  pretends,  through  the  patient's  skull,  whose  recovery. 

it  u ■.-:  :j  Li  -.decied,  he  supposes  to  be  thwarted  by  his  having  caught 
1^-.-  -p..-it  -f  some  other  person;  and  it  then  becomes  neoessary  to 
■^ul  :.i>  H-»rk  by  >etting  it  at  liberty,  and  repeating  the  performance 
«_::!  iLt-  ri*;hi  spirit  is  caught. 

I'u;::je'  iuv  >uy  among  this  people  much  sickness  prevailed,  and  I 
»   -     :;iu  kept  awake  all  night  by  the  wild  chant  and  monotonous 

_  ft   a  ... 

I ::!.-  .-Lii-f  has  four  wives,  whom  he  supports  in  Indian  affluence 
:  .  :.;■;  *-«.  .-\>>z'ul  practice  of  his  art  of  conjuration.     II e  possesses  a 

...-.:•. ■:.-!•  v-v  .•{"  jreat  intelligence,  and  »e*ui-'d  to  doubt  my  ability  to 
:.-j-:"-.r  t  L-..»rrvCtly  to  the  canvas.  But  the  picture  proved  to  be 
:.  _:h!\  -uii^jci^rv,  and  he  became  mv  uai!v  visit  jr.  an  J  acknow- 
".■. JjcJ  me  iv  be  "big  medicine." 

141. 

KAI-MISU-KOX,  o»  MARKED   HEAD. 

M>.k:iLc  Chief. 

119. 

KAI-ME-TE-KIX.  o»  MARKED   BACK. 
Si* /sane  Brave. 


STONY   ISLAND   INDIANS.  7L 


143. 

PA-SE-LIX. 

Spokane  Squaw. 

144. 

TIN-TIX-MA-LI-KIN,  or  STRONG  BREAST. 


STONY    ISLAND   INDIANS. 


Reside  in  the  vicinity  of  Fort  Okanagan,  Upper  Columbia  River, 
and  subsist  by  iishing. 

145. 

III-UP-EKAN. 
Stony  Island  Brave. 

146. 

LAII-KIES-TUM. 
Stony  Island  Squaw. 

14T. 

SO-HA-PE. 
Stony  Island  Brave. 


72  OKANAGANS. 


OKANAGANS. 


148. 

WAH-PUXE. 
Chief  of  the  Priest's  Rapid. 

149. 

KO-MAL-KAN,  or  LONG   HAIR. 
An  Okanagan  Medicine-man. 

150. 

SIX-PAH-SOX-TIN. 

Okimagan  Squaw. 


151. 

VIEW  ON  THE   SPOKANE   RIVER. 

152. 

J.  M.  STANLEY,  THE  ARTIST 

Painted  by  A.  B.  Moore,  1851. 
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INTRODUCTION. 


The  present  "  Catalogue  of  North  American  Birds"  has  been  reprinted, 
with  some  changes,  from  the  one  in  quarto,  forming  a  portion  of  the 
report  on  North  American  Birds,  in  Vol.  IX.  of  the  Reports  of  the  Pacific 
Railroad  Survey,  and  published  as  a  separate  paper,  by  the  Institution,  in 
October,  1858.  Its  object  is  to  facilitate  the  labelling  of  the  specimens  of 
birds  and  eggs  in  the  Museum  of  the  Institution,  as  also  to  serve  the  pur- 
poses of  a  check  list  of  the  species. 

Copies  printed  on  one  side  of  the  paper  only,  for  labelling,  or  on  both 
sides,  for  miscellaneous  purposes,  will  be  furnished  to  institutions  and  indi- 
viduals on  application. 

JOSEPH  HENRY, 
Secretary  8.  L 


1.  CATHARTBS  AURA,  Illio. 

Turkey  Buzzard. 

2.  CATHARTBS  CALIFORNIANUS,  Cut. 

California  Tulture. 

3.  CATHARTBS  ATRATXJS,  Lesson. 

Black  Tulture. 

4.  CATHARTBS  BURROVIANT7S,  Cassin. 

Mexican  Tulture. 
6.  FALCO  ANATUM,  Bonaparte. 
Duck  Hawk. 

6.  FALCO  NIGRICEPS,  Cassin. 

Black  Gapped  Hawk. 

7.  HTPOTRIORCHIS  COLUMBARIUS,  Gr. 

Pigeon  Hawk. 

8.  HTPOTRIORCHIS  ATJRANTIUS,  Kaup. 

Orange-breasted  Hawk. 

9.  HTPOTRIORCHIS  FEMORALIS,  Gray. 

Aplomado. 

10.  FALCO  POLTAGRUS,  Cassin. 

Prairie  Falcon. 

11.  FALCO  CANDICANS,  Gmelin. 

Jer  Falcon. 

12.  FALCO  ISLANDICUS,  Sabine. 

Jer  Falcon. 

13.  TLNNUNCULUS  SPARVERIUS,  Vieill. 

Sparrow  Hawk. 

14.  ASTUR  ATRICAPILLUS,  Bonap. 

Goshawk. 

15.  ACCIPITBR  COOPERII,  Bonap. 

Cooper's  Hawk. 

16.  ACCIPITBR  MBXICANUS,  Swains. 

Blue-backed  Hawk. 

17.  ACCIPITBR  FUBCTJS,  Bonap. 

Sharp-shinned  Hawk. 

18.  BUTBO  SWAINSONI,  Bonap. 

Swalnson's  Hawk. 

19.  BUTBO  BAIRDn,  Hot. 

Balrd's  Hawk. 

20.  BUTBO  CALURUS,  Cassin. 

Black  Heo-tail. 


21.  BUTBO  INSIGNATUS,  Cassin. 

Brown  Hawk, 

22.  BUTBO  HARLANI,  Bonapartb. 

Harlan's  Hawk, 

23.  BUTBO  BOREALIS,  Yibill. 

Red-tailed  Hawk. 

24.  BUTBO  MONTANUS,  Nuttall. 

Western  Red-tall. 

25.  BUTBO  LINEATUS,  Jardins. 

Red-shouldered  Hawk. 

26.  BUTBO  ELEGANS,  Cassin. 

Red-bellied  Hawk. 

27.  BUTBO  PENNSTLVANICUS, 

Broad-winged  Hawk 

28.  BUTBO  OXTPTBRUS,  Cassin. 

Sharp- winded  Hawk. 

29.  BUTBO  COOFERI,  Cassin. 

California  Hawk. 

30.  ARCHIBUTBO  LAGOPUS,  Gr/ 

Rough-legged  Hawk. 

31.  ARCHIBUTBO  SANCTI-JOHA 

Black  Hawk. 

32.  ARCHIBUTBO  FERRUGUVBU: 

Squirrel  Hawk. 

33.  ASTURINA  NITTDA,  Bonap. 

Mexican  Hawk. 

34.  NAUCLBRUS  FURCATUS,  Vi 

Swallow -tailed  Hawk 

35.  BLANUS  LEUCURUS,  Bonap. 

White-tailed  Hawk. 

36.  ICTTN1A  MISSISSIPPIENSIfl 

Mississippi  Kite. 

37.  R08TRHAMUS  8OCIABHJ8, 

Black  Kite. 

38.  CIRCUS  HUDSONIUS,  Virillo 

Marsh  Hawk. 

39.  AQUILA  CANADENSIS,  Cask 
Golden  Eagle ;  Ring-tailed  E 

40.  HAUABTU8  FELAGICU8,  8n 

Northern  Sea  Eagle. 


UABTtJS  WAflMl*WfU»i  I,  Jabb. 


♦31. 


Cot. 


;  *52   SUHBTIA  UEIILA*  Booaf. 
BTawlL  Owl. 

[■XASTUS  LBUCOCBFHAUJS,  Savigst.    *S3.  COauJttuS  CAHOTitmUHiil^  Eon. 


)IC       CABOLDTELNSIS,  Bos 


rs  THARUS.  Cassis. 

IX  XTBTIC       ITl        Cassis. 

•1  I. 

flOC  I       LTUrCOT.A,  Bosap. 

v       arzj     rs,  Bosap. 

i       O,       sup. 


Cassis. 


I  J       T9,  Lussiis. 

1-4  'I  Vl. 

LGBYOCT       Ci  NH;  Bul-.tlu. 

C        C!  A  cd. 

<     eat  Gray  OwL 

UK  ftTBBULOSOM,  GiLir. 

BarreslOwL. 

STALE  RICHARBBQHIi;  Bobap. 

f  parraw  Owl. 

7TALB  ALHLTBOJttt,  Casus. 

KlrtUuftsPft  Owk 

ZTAU  ACADICA,  Boar. 

w      st  Owl. 

fPUOAEA,  Bosap. 

Pi      i  wU 

CI  CTLi       A,  Bos. 

*. 
kXTCBOn       Q  i,  Cams. 


04. 


'55. 


Thiclt-tiillea  Parrot. 

MEXKLAJfUSr  Swaibbob. 


•)6.  CROTQFHAaA  HITCHHflSTHIH;  3w. 


•i#, 


»)K  GeBQCQCCYX  CAUFOBBXABTIBt,  Hitin 


#».  coccYoua  ambkecazhts^  bobap. 

Yellow-bine*  Cacskoe* 


1    4 


BlaclL-oillaA  Ca< 

71.  COCCYUUS  MUfOH.  Cab. 
Haajrrore  Cacaoaw 

2.  CAMPBFHUiUS  FHUfCIPAIiia  Gbax. 
iYory-blllea  Weodpecaer. 

CAMFEFHTLUS  IMFEHIAUS,  Gbax. 

Imperial  WoexlpecJkcr. 

7L  PICX7S  VILIjOSXTS,  Lisa. 


71  PICTTS  HABHTHIX  Add. 

Harrisv*  Weoa'pecker. 

7*3.  PICIJS  PUBBSCBBTS.  Lisa. 


Do  way  P 

77.  PIC  US  GAIHDNHHI,  Aro. 

Galrdaer •»  Woodpecfcer. 

73.  PIC  US  BUTTALLI,  Gabml. 

Saltan's  Weodpecmer. 

70.  PICTTS  8CALAHT8,  Waqlbb. 


80.  PICTTS  BORBALIB,  Vniu. 


US  ALBOLARVATUS,  Baiud. 

Ite-lieaded  Woodpecker. 

OIDBS  ARCTICUS,  Gbat.    ' 

ree-toed  Woodpecker. 

OIDES  HIRSXJTUS,  Gbat. 

Bd  three-toed  Woodpecker. 

OIDES  DOR8ALIS,  Baibd. 

d  three-toed  Woodpecker. 

XYROPICUS  VARIUS,  Baibd. 

low-bellied  Woodpecker. 

{TROPICUS  NUCHALIS,  Baibd 

ed-throated  Woodpecker. 

ZYROPICUS  RUBER,  Baibd. 
1-hreasted  Woodpecker. 

ZYROPICUS  WILLIAMSONII,  Baibd. 

Williamson's  Woodpecker. 

iyropicus  thyroidbus,  baibd. 

Irown-headed  Woodpecker. 

[■OTOMUS  FILBATUS,  Baibd. 
Black  Woodpecker. 

YTURU8  CAROLINUS,  Bokap. 
;d-bellied  Woodpecker. 
TTURUS  FLAYlVENTRIS,  Sw. 
Ilow-bellled  Woodpecker. 

ITURUS  UROPTGHALIS,  Baibd. 

Gila  Woodpecker. 

jANBRPBS  ERYTHROCBPH  ALUS,  Sw. 
Red-headed  Woodpecker. 

CiANERPES  FORMICIVORUS,  Bonap. 

California  Woodpecker. 

CiANERPES  TORQUATUS,  Bonap. 
Lewis's  Woodpecker. 

■APTES  AURATUS,  Swainson. 
ellow-shafted  Flicker. 

■APTES  MEXICANUS,  Swains. 

Red-shafted  Flicker. 

LAPTES  HYBRIDUS,  Baibd. 

Hybrid  Woodpecker. 

APTES  CHRYSOIDBS,  Baibd. 


100.  LAMPORNIS  MANGO,  Swains. 

Mango  Hamming  Bird. 

101.  TROCHILU8  COLUBRIS,  Lihm. 

Humming  Bird. 

102.  TROCHILUS  ALEXANDRA  Boubo 

Black-chinned  Hamming  ] 

103.  SELA8PHORU8  RUFUS,  8w. 

Rufous  Humming  Bird. 

104.  SELASPHORUS  FLATYCBRCI 

Broad-taUed  Humming  B 

105.  ATTHIS  ANNA,  Rmohutb. 

Anna  Humming  Bird. 

106.  ATTHIS  COSTAE,  Rkichinb. 

Ruffed  Humming  Bird. 

107.  PANYPTILA  MELANOLBUCA,  I 

White-throated  Swift* 

108.  NEPHOBCETES  NIGER,  Baibd. 

Black  Swift. 

109.  CHAETURA  PBLA8QIA,  Stbph. 

Chimney  Swallow. 

110.  CHAETURA  VAUXII,  Di  Kat. 

Oregon  Swift. 

111.  ANTROSTOMUS  CAROL! 

Chuck-wlll's-wldow. 

112.  ANTROSTOMUS  VOCIPERUS,  E 

Whip-poor-will. 

113.  ANTROSTOMUS  NUTTALLI,  Oai 

Poor-will. 

111.  CHORDEILES  POPBTUB,  Baibd. 

Night  Hawk. 

115.  CHORDEILES  HB2VRYI,  Caasth. 
Western  Night  Hawk. 

11C.  CHORDEILES  TBXBNSIS,  Lawbf 

Texas  Wight  Hawk. 

110 a.  mrCTIDROMUS 
Pauraque. 

117.  CERYLB  ALCYON,  Bom 

Belted  Klng-flsher. 

118.  CERYLB  AMERICANA,  Bon. 

Texas  King-Usher. 


mw-bill. 

Ru*«:-lBr«§a£ed  Fljcaleker. 
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iLlZ,    JiillEIi. 


Thick>feilA. 
Ferk-UUIed  Flj 
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L*cu*  I?]f«:aichw . 
rtjcairk**. 

2JKAX  A-CftPl  Uk>    L«um,. 

mcuiter. 
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*  Fftjcal*fc*#. 


*  ■  -1  * 


€aawfcf«  II  j  catcher. 

rar.  a  ncao&jcr s.  t  1 

ftlleat  riycalcber. 

>w  9    w  it  1  31  ^^  m  8         c  1 

real  Created  i1>  catcher. 

rriA3CHra  JtEAMCAjrrs  ...  >.- 

4«h-thraal*d  rijc-atclier. 

;yiahchu8  cooftei  ;,.  1  . 

Me\lta*  Flycatcher. 


*>.   TVRDVB  JaTBTEUSTft    tc. 


LawreBCc'i  Flycatcher. 

AYORjnB  HIORICAJTS,  *>,**>. 

Black  Flj  catcher. 

ATORMXB  FU8CUS,  Is  i  :*-.-, 
\YOHWIfl  8AYUS,  *,:*:, 

taj'a  fly  catcher. 

OKTOFUB  BOREAXZS.  IUibd. 
Oll«e-*lded  Flycatcher. 
OHTOPU8  RICHARDSONH,  Bui». 
8h©rt-l*rT»-i  Pewee. 


rs  fau^asi  :<j. 

Hermit  Thi ath. 

4-"  i    TI7EST78  SZUE3TS.  *¥i-7*.  ?. 
frlleat  Thrath. 

v   tuh^us  ^Aircra  *_-. 

Dnarf  Thrafth. 

::.  TUHDUS  FU&CE&CESS.  ?Trrsf 

Wilton'*  Tbra«h. 
*.j    TUHDUS  USTULATUS.  N:t?.v:. 

Oregon  Thrash. 
:■';.  TUHDUS  SWAIXSOKTL  C«b. 

Olive-backed  Thrufth. 
'A.  TURDU8  ALTCIAE.  La.h:-. 


:■>>.  iunifUD  MZORATORZUSk  Lis* 

Robin. 
1-V,.  TURDU8  HAXVIUa  G«u». 

Farled  Thrash. 


8AXICOLA  CBNANTHB,  Beohst. 
Stone  Chat. 

SIALIA  SIALIS,  Baird. 

Blae  Bird. 

SIALIA  MEXICANA,  Swaiks. 

Western  Blue  Bird. 

BTATJA  ARCTICA,  Swains. 

>cky  Mountain  Blue  Bird. 

REOTJLTJS  CALENDULA,  Licht. 

Ruby-crowned  Wren. 

REOTJLTJS  SATRAP  A,  Licht. 
Golden-crested  Wren. 

REOTJLTJS  CU  VJLERI,  Aud. 
Cuvier's  Golden  Crest. 

HYDROBATA  MEXICANA,  Baird. 

Water  Ouzel. 

ANTHTJS  LTJDOVICIANTJS,  Licht. 

Tit-lark. 

NBOCORY8  SPRAGUBH,  Sclater. 
Missouri  Skylark. 

MNIOTTLTA  VARIA,  Yieill. 

Black  and  white  Creeper. 

.  Var.  MNIOTTLTA  LONOIROSTRIS,  Baird. 
Long-billed  Creeper. 

PARTTLA  AMERICANA,  Bonap. 

Blue  Yellow-back. 

PROTONOTARIA  CITREA,  Baird. 

Protbonotary  Warbler. 

OEOTHLYPIS  TRICHAS,  Cab. 

Maryland  Yellow-throat. 

OEOTHLYPIS  VELATUS,  Cab. 

Gray-headed  Warbler. 

OEOTHLYPI8  PHILADELPHIA,  Baird. 

Mourning  Warbler. 

OEOTHLYPIS  MACOILLIVRAYI,  Baird. 

Macgllllvray's  Warbler. 

OPORORNIS  AOZLIS,  Baird. 

Connectleut  Warbler. 

OPORORNIS  PORMOSUB,  Baird. 
Kentucky  Warbler. 


176.  ICTERIA  VIRIDI8,  Bonap. 
Yellow-breasted  Chat. 

177.  ICTERIA  LONOICAUDA,  Lawk. 

Long-tailed  Chat. 

178.  HBLMITHERUS  VERMIVORU8,  Bo 

Worm-eating  Warbler. 

179.  HELMITHERUS  SWAINSONII,  Boi 

Swalnson's  Warbler. 

180.  HELMINTHOPHAOA  POTUS,  Bairi 

Blue-winded  Yellow  Warbler 

181.  HELMINTHOPHAOA  CHRYSOPTE1 

Golden-winged  Warbler. 

182.  HELMINTHOPHAOA  BACHMANI 

Bachman'i  Warbler 

183.  HELMINTHOPHAOA  RUFICAPILL 

Nashville  Warbler. 

183  a.  HELMINTHOPHAOA  VIROINXAII,  ] 

Mountain  Warbler. 

184.  HELMINTHOPHAOA  CELATA,  Bai 

Orange-crowned  Warbler. 

185.  HELMINTHOPHAOA  PERBORINA 

Tennessee  Warbler. 

186.  SEIURT7B  AUROCAPILLUS,  8w. 

Golden-crowned  Thrush. 

187.  8EIURT7S  NOVEBORACBNSIS,  Not 

Water  Thrush. 

188.  SEIURUS  LTTDOVICIANUS,  Bovaf. 

Large-billed  Water  Thrush. 

189.  DENDROICA  VIRBNS,  Baird. 

Black-throated  Green  Warbler. 

190.  DENDROICA  OCCIDENTALS  Bah 

Western  Warbler. 

191.  DENDROICA  TOWNSBND1T,  Baird. 

Townsend's  Warbler. 

192.  DENDROICA  NIORESCBNS,  Bawd. 
Black-throated  Gray  Warbler 

193.  DENDROICA  CANADENSIS,  Baird, 

Black-throated  Blue  Warbler* 

194.  DENDROICA  CORONATA,  Gray. 

Yellow-rump  Warbler*. 
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HAHfOPBPItA  Sglaybb. 

Black«erest4         yi      i 

YIADESTBS  TO  )H,  Oab. 

Towmend'i  flycatcher. 

DLLYHIO  BORBAXJ&  Baibd. 

Great  Northern  Shrike. 

3LLYRIO  LUDOVICIANUS,  Baibd. 

Loggerhead  Shrike. 
3LLYRIO  BXCUBITOROIDBS,  Baibd. 

White-rumped  Shrike. 
3LLYRIO  BLEGANS,  Baibd. 
White-winged  Shrike. 
[RBO  OLXVACEUS,  Vieill. 

ted-eyed  Flycatcher. 

[RBO  FIiAVOVIRIDIS,  Cassin. 

Yellow-green  Tlreo. 

CRBO  VXRBSCBNS,  Vieill. 

Bartram's  Tlreo. 
CRBO  AXiTXLOQUUS,  Gray. 

Whip  Tom  Kelly. 
CRBO  PFTTTi A  DBLPHICUS,  Cassi*. 

Philadelphia  Tlreo. 
RBO  GH7VU8,  Bonap. 
irbllng  Flycatcher. 
[RBO  BBTiTJ,  Aud. 

Bell's  Tlreo. 

RBO  ATRICAPILLUS,  Woodit. 
lack-headed  Flycatcher. 

RBO  NOVBBORACENSIS,  Bonap. 

White-eyed  Tlreo. 

RBO  HUTTONI,  Cass. 

ntton's  Flycatcher. 

RBO  BOLITARIUS,  Vieill. 

ne-headed  Flycatcher. 

RBO  CASSINU,  Xantus. 

Cassln'g  Tlreo. 

RBO  PIiAVIPRONa  Vibtll. 

low-throated  Flycatcher. 

CMUS  FOLYGXiOTTUS,  Bon. 
Mocking  Bird. 


253a.  Var.  MHkTUS  CAUDATUS,  Baibd. 

Long-tailed  Mocker. 

254.  MIMUS  CAROIJNBNSIS,  Gbat 

Cat  Bird. 

255.  ORBOSCOPTBS  MONTANU&  B* 

Mountain  Mocking  Bird. 

256.  HARPORHYNCHUS  RHD1VIVI 

California  Thrush. 

257.  HARPORHYNCHUS  LECONTII, 

Leconte's  Thrush. 

258.  HARPORHYNCHUS  CRISSALIS, 

Red-Tented  Thrush. 

259.  HARPORHYNCHUS  CUKV1KOST 

Curve-billed  Thrush. 

259a.  HARPORHYNCHUS  VETULA,  I 

Mexican  Thrush. 

2G0.  HARPORHYNCHUS  LONGIROS1 

Texas  Thrasher. 

261.  HARPORHYNCHUS  RUFU&  Cab. 

Brown  Thrush. 

261a.  HARPORHYNCHUS  LONGICAU! 

Long-tailed  Tl 

262.  CAMPYLORHYNCHUS 

PILLUS,  Gbat. 

263.  CATHBRPBS  lfRYTCANUS,  Baibi 

White-throated  Wren. 

264.  SALPINCTE8  OBSOLBTU8,  Gab. 

Rock  Wren. 

265.  THRYOTHORUS  LUDOVIOX4 

Great  Carolina  Wren. 

266.  THRYOTHORUS  BERLANDEBRI, 

Berlandier's  Wren. 

267.  THRYOTHORUS  BEWICDI,  Box/ 

Bewick's  Wren. 

268.  CISTOTHORU8  FALUSTRI8,  Cab, 

Long-billed  Marsh  Wren. 

269.  CISTOTHORUS  STTTTJ.ARTfl,  Cab. 

Short-blUed  Marsh  Wren. 

270.  TROGLODYTES  AEDON,  Vibill. 

House  Wren. 


tOCUiODYTBS  PARXMAHNI,  Aijd. 

Parkman's  Wren. 

9LQDTTBS  AM  HR  TO  AN  US,  Add. 

Wood  Wren. 

LOOLODTTEB  HYEMALIS,  Yikill. 

Winter  Wren. 

USA  FASCIATA,  Gakbbl. 

Ground  Tit* 

•HIA  AMERICANA,  Bo* ap. 

A      erlcan  Creeper. 

A  MBXICANA,  Glogbb. 

Mexican  Creeper. 

TA  CAROLINBNSIS,  Qxilii. 
to-bellied  nuthatch. 
rTA  ACULEATA,  Cassih. 
nder-blUed  nuthatch. 

rTA  CANADENSIS,  Lib* 

Led-bellled  nuthatch. 

TTA  PUSILIiA,  Latham. 

wn-headed  nuthatch. 

TTA  PYGMAEA,  Vioobi . 

Mlfornla  nuthatch. 

IZiZOPTXLA  CABRULBA,  Sclat. 

Blue-gray  Gnatcatcher. 

IUOPTXLA  PLUMBEA,  Baibd. 
Western  Gnatcatcher. 

ILXOPTILA  MELANURA,  Lawbbncb. 

Black-tailed  Gnatcatcher. 

IPHOPHANES  BICOLOR,  Bonap. 

Tailed  Titmouse. 

tPHOPHANBS  ATRIGRISTATUS,  Cass. 

Black-crested  Tit. 

tPHOPHANBS  INORNATUS,  Cassiw. 

Gray  Titmouse. 

>PHOPHANE8  WOLLWBBERI,  Bohap. 

Wollweber's  Titmouse. 

LRUS  SBFTENTRIONALIS,  Habbis. 

Long-tailed  Chickadee. 

ar.  PARU8  ALBESCENS,  Baibd. 

Hoary  Titmouse. 


290. 


291. 


292. 


298. 


294. 


296. 


296. 


297. 


298. 


299. 


800. 


801. 


802. 


808. 


804. 


805. 


800. 


807. 


808. 


809. 


PARUS  ▲TRMAVXUUIJftY 

Bla*k«cap  .TMsmous 

PARU8  OCCIDBNTAIJa 

Western  Tltmense* 


HO   « 


?;j 


Mexican  Titmouse. 

PARUS  CAROLINHNSIS,  Aon. 

Carolina  Titmouse. 

PARUS  MONTANUS,  Gaxbsl. 

mountain  Titmouse. 

PARX7S  RUFBSCBNS,  Towbb. 

Chestnut-backed  Tit. 

PARUS  HUDSONTCUS,  Fobbtb*. 

Hudsonlan  Titmouse. 

PSALTRIPARUS  MELANOTUS,  Boj 

Black-cheeked  Tit. 

PSALTRIPARUS  MINIMUS,  Bobat. 

Least  Tit. 
PSALTRIPARUS  PLUMBEUS,  Bajbi 

Lead-colored  Tit. 
PAROIDBS  FLAVICBPS,  Baibd. 
Yerdln. 

CERTHIOLA  FLAVEOLA,  Suvd. 

Yellow-rumped  Creeper. 

BREMOPHTLA  CORNUTA,  Boib. 

Sky  Lark. 

HESPERTPHONA  VESPERTIWA,  B< 

Evening  Grosbeak. 

PINICOLA  CANADENSIS,  Cab. 

Pine  Grosbeak. 

CARPODACUS  FURFURBUS,  Gbat. 

Purple  Finch. 
CARPODACUS  CALLFORNXCUS,  Bj 

Western  Purple  Finch. 

CARPODACUS  CASBINII,  Baibd. 

Cassia's  Purple  Finch. 

CARPODACUS  FRONTALIS*  Gbat. 

House  Finch. 
CARPODACUS  HABMORRHOUS,  1 

Mexican  Finch. 


8 


3HHY8QHIYRX8  MAGBLLANICA,  Doxap, 
Brack-headed  Goldfinch. 

CHRYSOMITRI8  STANLBYI,  Bokap. 

Stanley's  Golddnch. 

0HRY8GMITRIS  TARRELLI,  Bokap. 

Yarrell's  Goldfinch. 

CHRY8OMFFRI8  TRIBTIS,  Bokap. 
Yellow  Bird. 

3HRYSOMITRIS  P8ALTRIA,  Bonap. 
Arkansas  Finch. 

CJHRYSOMITRIS  MBXICANA,  Bonap. 

Mexican  Goldfinch. 

3HRYSOMITRIS  LAWRBNCH,  Bonap. 

Lawrence's  Goldfinch. 

5HK Y  BOMITRIS  PINXJS,  Bonap. 

Pine  Finch. 

JUHV1UOSTRA  AMERICANA,  Wils. 
Red  Crosiblll. 

Vai.  CURVZROSTRA  MBXICANA,  Stuck. 

Mexican  Goldfinch. 

JUHVIKOSTRA  LBUCOPTBRA,  Wils. 
White-winged  Crossbill. 

IBOIOTHUS  UNARIA,  Cab. 

Liner  Red  Poll. 

LBGIOTHU8  CANBSCBN8,  Cab. 

Mealy  Red  Poll. 

jHUGOSTICTB  TBPHROCOTIS,  Sw. 

Gray-crowned  Finch. 

jBUCOSTICTB  GRISBINUCHA,  Bonap. 

Gray-necked  Finch. 

jBUOOBUCTB  ARCTOUS,  Bonap. 

Arctic  Finch. 

HiHCTBOPHANBS  NIVALIS,  Mbysb, 
Snow  Bunting-. 

1VBCTROPHANB8  LAPPONICUS,  Sblbt. 

Lapland  Lonsjspur. 

"LBCTROPHANES  PICTUS,  Bw. 

Smith's  Bunting. 
>LBOTROPHANBS  ORNATUS,  Towns. 
Chestnut-collared  Bunting. 


829. 

Black-shouldered  1a      i 

330.  PLBCTROPHANBS  MAOOC 

Maccown's  Longspur 

831.  GBNTRONYX  BAIRDII,  Batb*.  * 

Balrd's  Bunting. 

882.  PA88BRCULUS  SAVANNA,  B 
Savannah  Sparrow. 

833.  PASSBRCULUS  8ANDWI0HBR 

Nootka  Sparrow. 

834.  PAS8BRCULU8  ANTHHTUS,  Be 

Spotted  Sparrow. 

885.  PASSBRCULUS  ALAUD1NU9,  I 

Lark  Sparrow. 

336.  PASSBRCULUS  ROSTRATUS,  1 

Beaked  Sparrow. 

887.  POOBCBTB8  GRAMINBU6,  Baib 

Grass  Finch. 

338.  COTURNICULUS  PASSBRINt 

Yellow-winged  Sparrow 

839.  COTURNICULUS  HBNSLOWl\  I 

Benslow's  Bunting, 

840.  COTURNICULUS  LECONTII,  Boi 

Leconte*s  Bunting-. 

341.  AMMODROMUS  CAUDACUTC 

Sharp-tail* 

342.  AMMODROMUS  MARIT 

Sea-side  Finch. 

843.  AMMODROMUS  SAMUBLIS,  BA 

Samuel's  Finch. 

844.  CHONDE8TBS  GRAMMACA, 

Lark  Finch. 

345.  ZONOTRIGHIA  LBUCOPHRYS, 

White-crowned  Sparrow. 

846.  ZONOTRICHIA  GAMBBLH,  Gai 

Gambel's  Finch. 

847.  ZONOTRICHIA  CORONATA, 

Golden-crowned  Sparrow. 

848.  ZQNOTRICHIA'QUBRULA,  Gamb 

Harris's  Finch. 


ZONOTRICHIA  ALBICOLLIB,  Bobap. 

White-throated  Sparrow. 

JUNCO  CINERBUS,  Cab. 

Me  xlcan  Junco. 

JUNCO  DORSALIS,  Hmr. 
Bed-backed  Snow  Bird. 
JUNCO  OREGONU8,  Sclat. 

Oregon  Snow  Bird. 

JUNCO  CANZCEFS,  Baibd. 

^ray-headed  Snow  Bird. 

JUNCO  HTEMALIS,  Sclat. 

Black  Snow  Bird. 
POOSPZZA  BILTNEATA,  Sclat. 

Black-throated  Sparrow. 

POOSPZZA  BELLI,  Sclat. 

Bell's  Finch. 
fiPZZBLLA  MONTICOLA,  Baibd. 

Tree  Sparrow. 
BFXZBLLA  FUBILLA,  Bobap. 

Flel4  Sparrow. 

BPTZBTiTiA  SOCIALIS,  Bo*  ap. 

Chipping  Sparrow. 

8PZZELLA  PALLIDA.  Bon ap. 
Clay-colored  Bunting. 

8PIZELLA  BRBWBRI,  Cass. 

Brewer's  Sparrow. 

BFXZHLLA  ATRIGULARia  Baibd. 

Black-chinned  Sparrow. 

MELOBPIZA  MBLODIA,  Baibd. 
Song  Sparrow. 

MELOBPIZA  HBERMANNI,  Baibd. 

Ileermann's  Song  Sparrow. 

MELOBPIZA  GOULDII,  Baibd. 

Gould's  8parrow. 

MELOBPIZA  RUFINA,  Baird. 

Runty  Song  Sparrow. 

MELOBPIZA  FALLAX,  Baibd. 
Mountain  Song  Sparrow. 
MBL08PIZA  LINCOLN!!,  Baibd. 
Lincoln's  Finch. 


■ja'l 


3C9.  MELOBPIZA  PALU8TBI8, 

Swamp  Sparrow. 

370.  FEUCABA  AESTIVALIS,  Cab 

Bachman's  Finch. 

871.  FEUCABA  CASSINII,  Baud. 

Cassia's  Finch. 

872.  PEUCAEA  RUFICBFB,  Baibd. 

Brown-headed  Finch. 

373.  BMBERNAORA  RUFTVTRGATA,  L 

Texas  Finch. 

374.  PA8SERELLA  ILIACA,  Sw. 

Fox-colored  Sparrow. 

375.  PAS8ERELLA  TOWN8ENDIJ,  No* 

Oregon  Finch. 

376.  PASSERELLA  SCBOBTACBA,  Baji 

Slate-colored  Sparrow. 

876a.  PASSERELLA  MEGARHTNCHU 

Thick-billed  Finch. 

377.  CALAMOSPIZA  BICOLOH,  Bobap. 

■ 

Lark  Banting. 

378.  EUSPIZA  AMERICANA,  Bonap. 

Black-throated  Banting. 

379.  EUSPIZA  TOWNSBNDU,  Bobap. 

Townsend's  Bunting. 

380.  GUTRACA  LUDOVICIANA,  Sw. 

Rose-breasted  Grosbeak. 

381.  GUIRACA  MELANOCEPHALA,  8w 

Black-headed  Grosbeak. 

382.  GUIRACA  CABRULBA,  Sw. 

Blue  Grosbeak. 

383.  CTANOSPIZA  PARBLLINA,  Baibd. 

Blue  Bunting. 

384.  CTANOSPIZA  CIRIS,  Baibd. 

Painted  Bunting. 

385.  CTANOSPIZA  VERSICOLOR,  Baibi 

Varied  Bunting. 

886.  CTANOSPIZA  AMOBNA,  Baibd. 

Lazuli  Finch. 
387.  CTANOSPIZA  CTANEA,  Baibd. 

Indigo  Bird. 
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BPERMOPBflLA  MORELBT1X  Puohikav.    1408. 

Mttle  Seedeater. 

PYRRHULOXIA  8INUATA,  Bona*.  409. 

Texas  Cardinal. 

CARDINALIS  VLRGINIANU8,  Bonap.  410. 

Red  Bird. 

PIPILO  ERYTHROPHTHALMUS,  Vieill.   411. 

Ground  Robin;  Towhee. 

PIPILO  ORBGONUB,  Bell.  412. 

Oregon  Ground  Robin. 

PIPILO  ARCTICU8,  Sw.  413. 

Arctic  Towhee. 
PIPILO  MEGALONYX,  Baibd.  414. 

Spurred  Towhee. 

PIPILO  ABERTII,  Baird.  415. 

Abert's  Towhee. 

PIPILO  FUSCUS,  Sw.  416. 

Brown  Towhee. 

PIPILO  MBSOLBUCU8,  Baibd.  417. 

Canon  Flncb. 

PIPILO  CHLORURA,  Baibd.  418. 

Green-tailed  Flncb. 

DOUCHONYX  ORYZIVORUS,  Sw.  419. 

Bobllnk;  Reed  Bird. 
MOLOTHRU8  PECORI8,  Sw.  420. 

Cow  Bird. 
AGBLAIUS  PHOBNICBUS,  Vibill.  421. 

Red-wlnged  Blackbird. 
AOBLAIUS  GUBBRNATOR,  Bonap.  422. 

Red-shouldered  Blackbird. 

AOBLAIUS  TRICOLOR,  Bonapabti.  423. 

I  and  White-shouldered  Blackbird. 

CANTHOCBPHALUS  ICTBROCBPHAL'S   424. 

Yellow-headed  Blackbird. 

TRUFIALIS  MHJTARIS,  Bonap.  425. 

Red-breasted  Lark. 

STURNBLLA  MAGNA,  Sw.  426. 

Bfeadow  Lark. 

STURNBLLA  NBGLBCTA,  Avd.  427. 

Western  Lark. 


ICTERUS  VULGARIS,  Daudi*. 

Trouplal. 

ICTERUS  AUDUBONH;  Gieaud. 
Audubon's  Oriole. 

ICTERUS  MELANOCEPHALUS, 

Black-headed  Oriole. 

ICTERUS  FARISORUM,  Bomap 

Scott's  Oriole. 

ICTERUS  WAGLBRI,  Sclatml 

Waaler's  Oriole. 

ICTERUS  CUCULLATUS,  Swaihs. 

Blooded  Oriole. 

ICTERUS  SFURIUS,  Boxav. 
Orchard  Oriole. 

ICTERUS  BALTIMORE,  Datoi*. 

Baltimore  Oriole. 

ICTERUS  BULLOCKII,  Bosap. 

Bullock's  Oriole. 

SCOLECOFHAGUS  FBRRUGJOff: 

Rusty  Blackbird. 
SCOLECOPHAGUS  CTANOCBJ 
Brewer's  Blackbird. 
QUISCALU8  MACROURA,  Sw. 

Long-tailed  Qrakle* 
QUISCALUS  MAJOR,  Vibill. 

Boat-tailed  Grakle. 
QUISCALUS  VERSICOLOR,  Van 

Crow  Blackbird. 

QUISCALUS  BARITUS.  Visitt. 

Florida  Blackbird. 

CORVUS  CARNIVORUS,  Babtram 

American  Raven. 

CORVUS  CACALOTL,  Waql. 

Colorado  Raven. 

CORVUS  CRYPTOLEUCUS,  Coucj 

White-necked  Crow. 

CORVUS  AMBRICANUS,  Aud. 

Common  Crow. 

▼sr.  CORVUS  FLORTDANUfl,  Baib 

Florida  Crow* 


CORVUS  CATJRINUS,  Baird. 

Western  Flsli  Crow. 

CORVUS  OSSIFRAGUS,  Wilson. 
Fl§li  Crow* 

PICICORVUS  COLUMBIANU8,  Bonap. 

Clark's  Crow* 

OYMNOBOTTA  CYANOCBPHAL  A,  Pa.  M. 

Maximilian's  Jay. 

PICA  HUDSONICA,  Bona  p. 

Magpie. 
PICA  NUTTALLI,  Aud. 

fellow-billed  Magpie. 

CTANURA  CRISTATA,  Sw. 

Blue  Jay. 

CTANURA  STBLLERI,  Sw. 

Atelier's  Jay. 

CTANURA  MACROLOPHUS,  Baird. 

Long--crested  Jay. 

CTANOCITTA  CAXJFORNICA,  Stuck. 

California  Jay. 
CTANOCITTA  WOODHOUSII,  Baird. 
Woodbouse's  Jay. 

CTANOCITTA  FLORIDANA,  Bonap. 

Florida  Jay. 

CTANOCITTA  SORDIDA,  Baird. 
Mountain  Jay. 

CTANOCITTA  ULTRAMARINA,  Stbick. 

Ultramarine  Jay. 

XANTHOURA  LUXUOSA,  Bonap. 

Green  Jay. 
PERISOREUS  CANADENSIS  Bonap. 

Canada  Jay. 

P8ILORHINUS  MORIO,  Gray. 

Brown  Jay. 
COLUMBA  FA8CIATA,  Sat. 

Band-tailed  Pigeon* 

COLUMBA  FIiAVTROSTRia  Waol. 

Red-billed  Dove. 
COLUMBA  LBUCOCBPHALA,  Lim. 

Wblte-beaded  Pigeon. 


448.  BCTOPISTBS  MIGRATORIA,  8w. 

Wild  Pigeon.   . 

449.  ZBNAIDA  AMABn.Tfl,  Bonap. 

Zenalda  Dove. 

450.  MHLOPBLIA  LEUCOFTBRA,  Bonap. 

White-winded  Dove. 

451.  ZENAJDURA  CAROLINENSIS,  Bonj 

Common  Dove. 

452.  8CARDAFBLLA  SQUAMOSA,  Bonai 

Scaly  Dove. 

453.  CHAMABPBLIA  PASSERINA,  Sw. 

Ground  Dove. 

454.  ORBOPBLBIA  MARTINICA,  Reich. 

Key  West  Pigeon. 

455.  STARNOBNAB  CYANOCEFHALA, 

Bine-beaded  Pigeon. 

456.  ORTALIDA  MC  CALLI,  Baird. 

Cblacalacca. 

457.  MBLEAGRIS  GALLOPAVO,  Linn. 

Wild  Turkey. 

458.  MBLEAGRIS  MEXICANA,  Gould. 

Mexican  Turkey. 

459.  TBTRAO  OBSCURUS,  Sat. 

Busky  Grouse. 

460.  TBTRAO  CANADENSIS,  Linn. 

Spruce  Partridge. 

461.  TBTRAO  FRANEXINU,  Douglas. 

Franklin's  Grouse. 

462.  CBNTROCBRCUS  UROPHASIANU8 

Sage  Cock. 

463.  PEDIOECBTES  PHASIANBLLU&  B 

Sharp-tailed  Grouse. 

464.  CUPIDONIA  CUPIDO,  Baibd. 

Prairie  Hen. 

465.  BONASA  UMBBLLUS,  Stbph. 

Ruffed  Grouse. 

465a.  var.  BONASA  UMBBLLOIDES,  Baibi 

Gray  mountain  Grouse. 

466.  BONASA  SABINII,  Baird. 

Oregon  Grouse. 
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iAGOPUS  ALBU8,  Aim. 

White  Ptarmigan. 

iAGOPUS  RUFB8TRI8,  Leach. 

Rock  Grouse. 
iAGOPUS  UJUCURUS,  8  wains. 
White-tailed  Ptarmigan. 

■AGOPU8  AMERICANU8,  Aud. 

American  Ptarmigan. 

►RTYX  VIRGINIANUSt  Bonap. 

Partridge;  quail. 

tRTYX  TEXANUS,  Lawk. 

Texas  Quail. 

IRBORTTX  PICTUS,  Baird. 

Mountain  quail. 

OPHORTYX  CAUFORNICUS,  Bonap. 

California  Qnall. 

iOFHORTYX  GAMBELII,  Nutt. 

Gambel's  Partridge. 

ALLIFEPLA  SQUAMATA,  Gray. 

Bine  Partridge. 
TRTONYX  MA88ENA,  Gould. 
Blassena  Partridge. 

BUS  AMBRICANUS,  Ord. 

Whooping  Crane. 

RUB  CANADENSIS.  Temm. 

Sand-hill  Crane. 

RUB  FRATERCULUS,  Cassin. 

Little  Crane. 

RAMUS  GIGANTEUS,  Baird. 

Crying  Bird. 

EMZBGRETTA  PEATJT,  Baird. 

Peale's  Egret. 

EMXBGRETTA  RUFA,  Baird. 

Reddish  Egret. 

EMZBGRETTA  LUDOVICIANA,  Baird. 

Louisiana  Heron. 

ARZETTA  CANDIDISSIMA,  Bonap. 

Snowy  Heron. 

BRODIAS  SGRETTA,  Gray. 

White  Heron. 


1 486a.  HBRODIAS  BGRBTTA,  ▼.  C AUFG 

California  Egret. 

487.  ARDBA  HBRODIAS,  Linr. 

Great  Blue  Heron. 

488.  ARDEA  WURDBMANNII,  Baird. 

Florida  Heron. 

489.  AUDUBONIA  OCCIDENTALIS,  B 

Great  Wnlte  Heron. 

400.  FLORIDA  CABRULBA,  Baird. 
Blue  Heron. 

491.  ARDETTA  EXTT.TB,  Grat. 

Least  Bittern. 

492.  BOTAURUS  LENTIGINOSU^  8ti 

Bittern;  Stake  Driver. 

498.  BUTORIDBS  VIRESCENS,  Bonap. 

Green  Heron. 

494.  BUTORIDBS  BRUNNBSGBNS,  Bj 

Brown  Heron. 

495.  NTCTIARDBA  GARDENS  Baird. 

Night  Heron. 

496.  NTCTHERODIUB  VIOLACBUS,  1 

Yellow-crowned  Heron. 

497.  TANTALUS  LOCULATOR,  Linn. 

Wood  Ibis. 

498.  IBIS  RUBRA,  Vibtllot. 

Red  Ibis. 

499.  IBIS  ALBA,  Vietllot. 

Wblte  Ibis. 

500.  IBIS  ORDU,  Bonaparte. 

Glossy  Ibis. 

600a.  IBIS  GUARAUNA,  Shaw. 

Bronzed  Ibis. 

501.  FLATALBA  AJAJA,  Linn. 

Rosy  Spoonbill. 

502.  FHOENICOFTBRU8  RUBER,  Lam, 

Flamingo. 

608.  CHARADRIUS  VTJROINICUS,  Bob 

Golden  Plover. 

604.  ABOIALITIS  VOOTFBRUS,  Camin. 

Kllldeer. 
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ACT1TUKU8  BARTRAMIU8,  Bovap.       \ 
Field  Plover. 

TRTNGITB8  RUFBSCBNS,  Cab. 

Buff-breasted  Sandpiper. 

LZMOSA  FBDOA,  Ow>. 

Marbled  Godwlt. 

XJMOSA  HUDSONICA,  8w.   ' 
Hudson  Godwlt. 

numbnius  longirostris,  wils. 

Long-billed  Curlew. 

NUUUNIUS  HUDSONIOXT8,  Latham. 

Hudsonlan  Curlew. 
NUMBNIUS  BORBAI1I8,  Latham. 
Esquimaux  Curlew. 

RAU.US  BLBGAN8,  Aud. 

Marsk  Hen. 

RALLUS  CREPXTANa  Qm. 

Clapper  Rail. 

RALLU8  VTJRGINIANU8,  Lure. 
Virginia  Rail. 

FORBANA  CAROLINA,  Yuill. 

Common  Rail. 
FORZANA  JAMAICBNSI8,  Cassis. 

Little  Black  Rail. 

FORZANA  NOVBBORACBN8I8, 

Yellow  Rail. 
GRBX  PRATBNSIS,  Biohst. 

Corn-crake. 

FULICA  AMERICANA,  Qkslih. 

Coot. 
GALLINULA  GALBATA,  Bohap. 

Florida  Galllnule. 

OALLLNULA  MARTINICA,  Lath. 
Purple  Galllnule. 

.  C  SUN  US  AMBRICANU8,  Shaeplibs. 

American  Swan. 

CTGNUS  BUCCINATOR,  Eioh. 

Trumpeter  8wan. 
ANSBR  HYPBRBOREU8,  Pallas. 

Snow  Goose. 


668a.  AN8BR  ALBATUB*  Oaimm. 

Wnlte  Goose. 

564.  ANSBR  CAERULE8CBN8,  Luis. 

Wklte-beaded  Goose. 

566.  ANSBR  OAMBBTJI,  Habtlaub. 

White-fronted  Goose. 

566.  ANSBR  FRONTALIS,  Baxbd. 

Brown-fronted  Goose. 

567.  BERNICLA  CANADBNSI8,  Boxb. 

Canada  Goose. 

567a.  BERNICLA  OCCTDBNTALIS,  Bi 

Western  Goose. 

568.  BERNICLA  LBUCOPARBIA,  0 

White-cheeked  Goose. 

569.  BERNICLA  ETCJTCHINSn,  Bohap. 

Hutchln's  Goose. 

670.  BERNICLA  BRENTA,  Stbph. 

Brant. 

571.  BERNICLA  NIGRICANS,  Oassx*. 

Black  Brant. 

672.  BERNICLA  LBUCOPSI8,  (Lm.) 

Barnacle  Goose. 

578.  CHLOBPRAGA  CANAG10A, 

Painted  Goose. 

574.  DBNDROCYGNA  AUTUMNALK 

Long-legged  Duck. 

575.  DERDROCTGNA  FULVA,  Bubk. 

Brown  Tree-duck. 

576.  ANAS  BOSCHAS,  Lxhb. 

Mallard. 

677.  ANAS  OB8CURA,  On. 

Black  Duck. 

578.  DAFILA  ACUTA,  Jnmn. 

Sprig-tall  $  Pin-tafl. 

679.  NBTTION  CAROLINENSIS,  Bi 

Green-winged  Teal. 

680.  NBTTION  CRBGOA,  Kaup. 

English  Teal. 

681.  QUERQUBDULA  DI800R8,  8tbt 

Blue-winged  Teal. 
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Bed-breasted  T< 

SPATULA  CLYFBAXA,  Bou. 

Shoveller* 

CHAUIaBIiASXUS  aTSLEBBB.ua.  Grai. 

Gad  wall* 

iTBFHJUft 

Baldpate. 


Boxap. 


Widgeon. 

AXX  BFOH8A,  Box*. 

Summer  Duel*. 

EtXLIX  MAHITiA.  Baibd. 

Greater  Blaclv-Itead. 

E1T7LIX  AFFISIS,  Haibk. 

Little  BlartL-bead. 

PUUZ  COTiTiABTH  Baibs. 
Blag-necked  DacAu 

fcYTBYA  AMEBXCAJTA,  3ojtap. 

Bad-bead. 

&.YXHXA  VALUSBBBXA,  &**ap. 


34i  ai«. 


aUBBQUBDUIiA  CYABOFZBBIJflk  Camim.  ,  602. 


408. 


*-;04. 


KiOo. 


roe. 


ri07. 


►'.08. 


♦JM. 


♦;io. 


■Hi. 


■U2. 


n-;:i-j«.«« 


:t  -lo'rri 


Long  btlltd  Scoter. 


•  ii»i;i 


iJArni>. 
Huron  Scoter. 

TinTiTiTHfgMA.  ^baca. 
BIder  Duck. 

ZEBIA  7.  3TOHA.  'Jbax. 

Pacific  Elder. 

30MAZEBXA  9F3CTABHiH3,  Lbacbl 

Blng  Elder. 

aazaicAznHA  eubxda,  hoxaf. 

Buddy  Duck. 

EBXBMA7UHA  DCXMXBTICA,  2rnnr. 

Black  .Hanked  Duel*. 

AMHHICAJIITa.  >7asb. 

Sheldrake. 

3BBBAXOH,  un 


■iiS.  LOFSOBTEBa  CUCUliLATTIS,  amen. 
Hooded  Jlerganiier. 

\u.  acBBOBLi^aa  a  r.Hrrr.r.zra  *kuiy. 

Smew. 
U5.  FBUBCAJUa  HHaTHHOHHXJCHUa, 

American  Pelican. 

W<\.  PEXiECAETTS  FT7SCT7S.  uiN:r. 
Brown  Pelican. 

■I'iT.   9ULA  BAflSAJTA  Brim. 


Golden  Ef*. 

BUCBFBAIiA  IBLAJTOICa.  iUimi. 
Barrew'i  Goldea  Eye. 

tter  Ball. 

szazazovzeora  tough  ato*  iio«*i>. 

Harl«4inlo  IWir.fc, 

IARBLDA  0X*AC7AMft,   i.*«.*. 

Seat*  *enfj»*rir. 
Steller**  l>w*.fc. 
Seoeteeled  Elder. 

^AMROLAEMXTS  XpABBADOEXUa,  ^bat.    H20.  ORACTTLC3  GAEBO.    xBAr. 
Labrador  Jreefc.  Common  Cormorant. 

A  VELVETUfA  Bai«d.  j  421.  OBACU1VCB  FBBSFXCXLIiAXUS 

Velvet  Buck.  PaUao's  Cormorant. 
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■\\H.  ST7LA  FIBER,    T*. 


HO-  TACHYFETES  AQUHA.  VnuLLor. 


tRACULUS  GENCINNATU8,  Gray. 

Tufted  Cormorant. 

RACULU8  DILOFHUS,  Gray. 
irable-crested  Cormorant. 

RACULU8  FLORIDANU8,  Bonap. 

Florida  Cormorant. 

RACULUS  MEXICA2VU8,  Bokap. 

Mexican  Cormorant. 
RACULUS  PENICILLATUS,  %ohap. 
Brandt's  Cormorant. 

RACULX7S  VIOLACEUS,  Gray. 

Violet  Green  Cormorant. 

LOTUS  ANHINGA,  Linn. 
LeBlrdj  Water  Turkey. 

BABTON  PLAVIROSTRIS,  Brandt. 

Yellow-billed  Tropic  Bird. 

[OMBDEA  BXULANS,  Linn. 
Wandering-  Albatross. 

COMEDEA  BRACHTURA,  Timm. 

Short-tailed  Albatross. 

[OMBDEA  CHLORORHYNCHUS,  Gmkl. 

Yellow-nosed  Albatross. 

[OMBDEA  FULIGINOSA,  Gmil. 

Sooty  Albatross. 
IOCBLLARIA  OIGANTEA,  Gmil. 

Gigantic  Fulmar. 

IOCBLLARIA  OLACIALIS,  Linn. 

Fulmar  Petrel. 

IOCBLLARIA  PACIFICA,  Aud. 

Pacific  Fulmar. 

tOCBLLARXA  TENUTJROSTRIS,  Aud. 

Slender-billed  Fulmar. 

IOCBLLARIA  MERIDIONALIS,  Lawr. 

Tropical  Fulmar. 

lPTION  CAPBNSIS,  Stiph. 

Cape  Pigeon. 

CALASSIDROMA  FURCATA,  Gould. 
Fork-tailed  Petrel. 

ALASSIDROMA  HORNBYI,  Gray. 

Hornby's  Petrel. 


642.  THALAS8IDROMA  LBACHTI,  1 

Leach's  Petrel. 

648.  THALA8BIDROMA  MBLANXA, 

Black  Stormy  PetreL 

644.  THAT.AflflTDROMA  WILSONI, 

Wilson's  Petrel. 

645.  THAT.AflflTDROMA  PELAG 

Mother  Carey's  Chl< 

646.  FREGETTA  LA  WRENCH,  I      ap. 

Black  and  White  Petrel. 

647.  PUFFINU8  MAJOR,  Fabrr. 

Greater  Shearwater. 

648.  PUFFINU8  FULIOINOSU8,  8tri< 

Sooty  Shearwater. 

649.  FUFF1NU8  ANGLORUM,  Time. 

Hank's  Shearwater. 

650.  FUFF1NUS  OBSCURU8,  Lath. 

Dusky  Shearwater. 

651.  PUFFINUS 


Gmil. 
Cinereous  PetreL 

652.  STBRCORARIUS  CATARRACT 

Common  Skua. 

658.  STBRCORARIUS  POMARHTUB, 

Pomarlne  Skua. 

654.  STBRCORARIUS  PARASITICUS, 

Arctic  Skua. 

655.  STBRCORARIUS  CEPPHUS,  Ron 

Button's  Skua. 

656.  LARUS  GLAUCUS,  BbQjch. 

Burgomaster. 

657.  LARUS  GLAUGB8CBN8,  Light. 

Glaucous-winged  Gull. 

658.  LARUS  LEUGOPTERUS,  Fabrr. 

Whlte-wlnged  Gull. 

659.  LARUS  CHALCOPTERUS,  Lawr. 

Gray-winged  Gull. 

660.  LARUS  MARINUS,  Lira. 

Great  Black-hacked  GnlL 

661.  LARUS  AROBNTATUS,  BrOrr. 

Herring  Gull. 
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JOLYMBUS  SBPTBNTRIONALIS,  Lux. 

Red-throated  Diver. 

'ODICBP8  GRISBIGBNA,  Gray. 

Red-necked  Grebe. 
'ODICBPS  CRISTATUa  Lath. 
Crested  Grebe. 

PODICBPS  COOPBRJ,  Lato. 

Cooper's  Grebe. 

'ODXCBFS  OCCIDENTALIS,  Lato. 

Western  Grebe. 

'ODICBPS  CLARKII,  Laws. 

Clark's  Grebe. 

>ODICBPS  CORNUTUS,  Latham. 
Horned  Grebe. 

WDICBPS  CALIFORNICUS,  Hkbbmank. 

California  Grebe. 

?ODICBPS  AUR1TUS,  Lath. 

Eared  Grebe. 

FODIGBP8  DOMINICUS,  LATn. 
White-winged  Grebe. 

PODXLYMBUB  PODICBPS,  Lawb. 

Carolina  Grebe. 

&LCA  IMPBNNIS,  Link. 

Great  Auk. 

1LCA  TORDA,  Liun. 
Razor-billed  Auk. 
MORMON  CIRRHATA,  Bon ap. 

Tufted  Puffin. 
MORMON  CORNICULATA,  Naum. 

Horned  Puffin. 
MORMON  GLACIALIS,  Liaoh. 

Sea  Parrot;  Puffin. 

MORMON  ARCTICA,  Iluobb. 

Aretle  Puffin. 

BAOMATORRHINA  LABRADORIA,  Caa 

Labrador  Auk. 

OBRORHZNA  MONOCBRATA,  Camu. 

Sea  Horn-biU. 
CBROHHINA  SUCKLBYI,  Casbih. 


719.  PHALBRIS  CRISTATBLLA,  Bomat. 

Crested  Auk. 

720.  PHALBRIS  TBTRACULA,  Btbph 

Dusky  Auk. 

721.  PHALBRIS  CAMTSCHATICA,  Caa 

Kamtschatkan  Auk. 

722.  PHALBRIS  MICROCBRO&  Bbahdt 
728.  PHALBRIS  PUSILLA,  Camih. 

Least  Auk. 

724.  PTYCHORHAMPHUS  ALU  U  TIC  U 

Cassia's  Guillemot. 

725.  OMBRIA  PSITTACULA,  EacHfOK. 

Parrot  Auk. 

726.  URIA  GRYLLB,  Latham. 

Black  Guillemot. 

727.  URIA  COLUMBA,  Cassik. 

Western  Guillemot. 

728.  URIA  CARBO,  Bbajtdt. 

Crow  Guillemot. 

729.  URIA  LOMVIA,  BrOnmch. 

Foolish  Guillemot. 

780.  URIA  RINGVIA,  BrUnkioh. 

Dfurre. 

781.  URIA  ARRA,  (Pallas.) 
Tblck-bllled  Guillemot. 

782.  BRACHYRHAMPHUS  MARMORJ 

Marbled  Guillemot. 

788.  BRACHYRHAMFHU8  WRANOH 

Wrangel's  Guillemot. 

784.  BRACHYRHAMFHUC 

Short-winded  Gull 

785.  BRACHYRHAMPHUI 

Klttlits's  Guillemot. 

736.  BRACHYRHAMPHUS  ANTIQUU 

Ancient  Auk. 

787.  BRACHYRHAMPHU8  TBMMINC] 

Temminck's  Guillemot 

788.  MBRGULU8  ALLS,  Vimllot. 

tea  Dove. 
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ALPHABETICAL  INDEX  OF  GENERA  OF  BIRDS. 

(the  numbers  abb  those  op  the  first  species  mentioned  in  the  catalog cb.) 


A. 

Bucephala, 

593 

Corvus, 

Buteo, 

18 

Coturnicops, 

Aocipiter, 

15 

Butoridos, 

493 

Coturniculus, 

Actiturus, 

54A 

Cotyle, 

Aotodromus, 

531 

Craxirex, 

Adamastor, 

651 

C. 

Creagrus, 

Aegialeus, 

507 

Creciscus, 

Aegialitis, 

504 

Calamospiza, 

377 

Crex, 

Aegiothus, 

320 

Calidris, 

534 

Crotophaga, 

Aestrelata, 

638 

Callipepla, 

476 

Cupidonia, 

Agelaius, 

401 

Campephilns, 

72 

Curvirostra, 

Aix, 

587 

Camptohemus, 

600 

Cyanocitta, 

Aloa, 

710 

Campylorbynchus, 

262 

Cyanospiza, 

Ammodromnfl, 

341 

Card  ell  in  a, 

216 

Cyanura, 

Ampelis, 

232 

Cardinalis, 

390 

Cygnus, 

Anas, 

676 

Carpodacus, 

305 

Cyrtonyx, 

Anorthura, 

273 

Cataractes, 

729 

Cyrtopelicanus, 

Anous, 

696 

Cathartes, 

1 

Anser, 

563 

Catherpes, 

263 

D. 

Anthus, 

165 

Centrocercus, 

462 

Antrostomus, 

111 

Ceutronyx, 

331 

Dafila 

Aphriza, 

511 

Centrophanes, 

326 

Daption, 
Demiegretta, 
Dendrocygna, 
Dan  d  mi  on. 

Apobapton, 

Aquila, 

Aramos, 

732 

39 

480 

Centurus, 

Cerorhina, 

Certhia, 

91 
717 
275 

Ardea, 

487 

Certhiola, 

301 

Diomedea, 

Ardetta, 
Archibuteo, 

491 
30 

Ceryle, 
Chaetura, 

117 

109 

Dolichonyx, 
Dysporua, 

Ardenna, 

647 

Chain  sea, 

274 

Arquatella, 

528 

Chamsepelia, 

453 

Astragalinus, 

313 

Charadrius, 

603 

E. 

Aatur, 

14 

Chaulelasmus, 

584 

Asturina, 

33 

Chen, 

663 

Ectopistes, 

Athene, 

58 

Chenalopez, 

710 

Blanus, 

Atthis, 

105 

Chloephaga, 

673 

Embernagra, 

T3                 •    1 

Audubonia, 

489 

Chloroceryle, 

118 

Empidonax, 

1?     -____!.  !1_ 

Aythya, 

591 

Chondestes, 
Chordeiles, 

344 
114 

Eremophila, 
Ereunetes, 

7 

Chroicooephalus, 

667 

Erismatura, 

B. 

Chrysomitris, 

310 

Erolia, 

Ciceronia, 

722 

Euphoma, 

Basiletiterus, 

Circus, 

38 

Euspiza, 

Bathmidurus, 

121 

Cistothorus, 

268 

Beraicla, 

567 

Coccygus, 

69 

P. 

Blasipus, 

663 

Colaptes, 

99 

Bonasa, 

465 

Collyrio, 

236 

Falcinellos, 

Botaurus, 

492 

Columba, 

445 

Falco, 

Brachyotus, 

62 

Colymbus, 

698 

Florida, 

Brachyrhamphns, 

732 

Contopus, 

137 

Fratercula, 

Bubo, 

48 

Conurus, 

63 

Fregetta, 

423 
557 
338 
229 

46 
679 
556 
558 

66 
464 
318 
457 
383 
434 
561 
477 
615 


578 
639 
482 
674 
189 
630 
399 
399 


448 
35 
373 
140 
302 
635, 
609 
529 
224 
378 


500 

5 

490 

713 

646 


Fulica, 

Fulix, 

Fulinarufl, 


Q. 

Gallinago, 

Gallinula, 

Gambetta, 

Garzetta, 

Gennaia, 

Geococcyx, 

Geothlypis, 

Glauoidium, 

Glottis, 

Goniaphea, 

Graculus, 

Grus, 

Guiraca, 

Gymnokitta, 

H. 

Haematopus, 

Haliaetus, 

Harelda, 

Harporhynchus, 

Uelmin  thophaga, 

nelmitherus, 

Helospiza, 

Herodias, 

Hesperiphona, 

Heteroscelufl, 

Hierofalco, 

Himantopus, 

Hirundo, 

Histrionicus, 

Hydrobata, 

Hydrochelidon, 

Hylotomus, 

Hypotriorchis, 


I. 


Ibis, 

Icteria, 

Icterus, 

Ictinia, 

Ixoreus, 


VhrtuHmaU; 


iU     ?TW".~* 


4ft*   Pirzana. 

.Wi    pTnwilana, 

*fi.J    PrntnnntaHa. 


353    Jttti. 

355    iala. 


149      *J^T  h  i  i  Twn-h  wjwphm*|  73 


Laniitfrot, 

24r    <'.rpniyi*ia. 

454    Ptilnriiinii*. 

444 

4775    Prr^nnrTianipfcnB, 

447                         T" 

L*ru-n  h  1  i^ih  amn, 

W7    Oiw»TnpU"fl. 

255    PmniiB, 

LmnnpariHa. 

C*tuwvpr*rain, 
LmiuwtlntA, 

372  1'iRMl.U. 
302  Ota*. 

4E4      PtT!UW3. 

471    PjTTtaiuHcia. 
434    Pyrtn-Jighalos, 

|J   Ttthyp-ta.. 

54fl    •'ncjir.haM, 

Uhlp«, 

5ifl 

3- 

CnplwvtTtM, 

fli;{ 

trtphnphan**, 
Cophnrtj-t, 

iff.                    7 
471 

'innr-jTiwliila, 

j,  j    ThalasHiiis, 

Una*, 

712    Pu-hTrlifinipluM, 
Pi^npbiiA, 
P«i.t:r,n. 

131' 

■iT-i  ■ 
44                      H. 

TSnmmCTilna. 

T-L-nupiona. 

K. 

j, j    Tritupiiife*. 

■:uimrlt"mphrw. 

50*     PlTOi.l**. 

3I*>     -.--  .-  -.-n. 
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^      Tf>>l»Q. 

sii   TrupiaJia. 
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Knlan*rp**. 
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WftlniWtM, 
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114                      V. 
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4.72 
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PREFACE. 


In  the  present  catalogue  it  is  proposed  to  present  a  systematic  ac- 
count of  the  collection  of  North  American  Serpents  in  the  museum 
of  the  Smithsonian  Institution.  In  the  Appendix  will  be  found  such 
species  not  in  possession  of  the  Institution,  as  could  be  borrowed  for 
description;  as  well  as  notes  on  more  or  less  authentic  species  of  which 
no  specimens  could  be  found. 

A  complete  synonomy  of  all  the  species  has  not  been  attempted, 
as  tending  to  swell  the  bulk  of  a  catalogue  too  much.  All  those, 
however,  necessary  to  a  proper  understanding  of  the  history  or  cha- 
racter of  the  species,  have  been  introduced,  and  all  the  synonyms 
quoted  have  been  actually  verified  by  original  reference. 

Owing  to  the  want  of  osteological  preparations,  it  has  been  a  diffi- 
cult task  to  arrange  the  genera  in  a  natural  succession.  In  many 
cases  forms  are  now  combined  which  will  hereafter  necessarily  be 
widely  separated.  The  almost  entire  deficiency  of  modern  general 
works  upon  the  Colubridcc,  has  also  been  a  serious  obstacle  to  any 
correct  idea  of  a  natural  system.  The  forthcoming  work  of  M.  M. 
Dumeril  will  undoubtedly  clear  up  much  of  the  obscurity  which  now 
exists.  But  when  systematic  writers  all  carefully  avoid  the  subject 
of  the  Ophidians,  each  waiting  for  the  others  to  make  the  first  step, 
the  attempt  to  combine  genera  by  well  marked,  though  perhaps  arti- 
ficial points  of  relation,  will  it  is  hoped  be  looked  upon  with  indul- 
gence, even  after  more  comprehensive  and  extended  investigations 
shall  render  it  necessary  to  break  up  the  combinations  here  adopted. 

The  collections  upon  which  the  original  descriptions  of  the  present 
catalogue  have  been  based  are  as  follows : — 

Spencer  F.  Baird.  Species  from  Massachusetts,  New  York, 
Ohio,  and  Pennsylvania. 

Charles  Girard.     Maine,  Massachusetts,  and  South  Carolina. 

Key.  Charles  Fox.     Species  from  Eastern  Michigan. 

Br.  P.  R.  Hoy.     Species  from  Eastern  Wisconsin. 

Prof.  L.  Aoassiz.     Lake  Superior,  Lake  Huron,  and  Florida. 
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Br.  J.  P.  Kirtland.     Northern  Ohio. 

G.  W.  Fahnestock.     Western  Pennsylvania. 

Miss  Valeria  Blanet.     Eastern  Shore  of  Maryland. 

Dr.  C.  B.  R.  Kennerly.     Northern  Virginia. 

John  H.  Clark.     Maryland,  Texas,  New  Mexico,  and  Sonora. 

John  Varden.     District  of  Columbia  and  Louisiana. 

Dr.  J.  B.  Barratt.     Western  South  Carolina. 

Miss  Charlotte  Paine  and  Mrs.  M.  E.  Daniel.  Western  S. 
Carolina. 

Dr.  S.  B.  Barker.     Charleston,  S.  C. 

Prop.  F.  S.  Holmes  and  Dr.  W.  J.  Burnett.     South  Carolina. 

R.  R.  Cutler  and  Dr.  W.  L.  Jones.    Georgia. 

D.  C.  Lloyd.     Eastern  Mississippi. 

Dr.  B.  F.  Shumard  and  Col.  B.  L.  C.  Wailes.     Mississippi. 

James  Fairie.     Mexico  and  Western  Louisiana. 

Capts.  R.  B.  Marcy  and  G.  B.  MoClellan,  U.  S.  A.  Red 
River,  Ark. 

Ferdinand  Lindheimer.     Central  Texas. 

Col.  J.  D.  Graham,  U.  S.  A.  The  specimens  collected  while  on 
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EXPLANATION  OF  TERMS  USED. 

The  vertical  plate  is  tbe  central  one  in  the  middle  of  the  head 
above,  having  on  each  side  of  it  the  superciliarieSf  which  form  the 
upper  part  of  the  orbit.  The  two  plates  behind  the  vertical  are  the 
occipital* ;  the  pair  in  front  of  it,  the  postfrontals.  The  prefrontals 
or  anterior  frontah  are  situated  in  front  of  the  postfrontals;  and  an- 
terior to  these  and  terminating  the  snout  is  the  rostral.  The  plates 
immediately  in  front  of  the  eye  are  the  anteorbitah;  those  behind  it 
are  the  postorbitals.  In  advance  of  the  anteorbital  is  the  loral,  be- 
tween which  and  the  rostral  are  the  two  nasals,  with  the  nostril  be- 
tween them.  The  upper  and  lower  labials  margin  the  upper  and 
lower  jaws.  The  temporal  shields  are  situated  between  the  upper 
labials  and  the  occipitals.  The  inframaxUlary  or  mental  sou  tell® 
or  shields  are  just  within  the  lower  labials. 

The  arrangement  on  the  top  of  the  head  of  one  rostral,  two  pairs 
of  frontals,  one  vertical  with  one  superciliary  on  each  side,  and  one 
pair  of  occipitals  we  have  considered  as  typical  or  normal,  from  which 
but  few  of  the  genera  described  vary.  Sometimes  one  plate  occupies 
the  place  of  the  two  prefrontals,  and  in  some  genera  a  second  median 
plate  is  seen  between  the  rostral,  frontals,  and  vertical.  On  the  side 
of  the  head  we  have  sometimes  but  one  nasal,  and  sometimes  either 
the  loral  or  the  anteorbitals  may  be  wanting.  Where  the  latter  con- 
dition exists,  it  is  sometimes  difficult  at  first  to  determine  which  plate 
has  disappeared.  A  clue  is  to  be  found  in  the  shape  of  the  remain- 
ing plate ;  if  this  be  longitudinal,  it  is  probably  the  loral ;  if  vertical, 
or  divided  into  two  or  more,  one  above  the  other,  it  is  to  be  con- 
sidered as  anteorbital.     The  loral  belongs  to  the  postfrontals,  and 

the  anteorbital  to  the  vertical,  the  posterior  edges  in  the  former  and 
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the  anterior  in  the  latter  generally  ranging.  Thus,  when  the  ver- 
tical plate  is  very  short,  the  anteorbital  is  also  short  or  wanting 
entirely,  and  the  same  relation  holds  good  between  the  loral  and 
postfrontals. 

The  specimen  whose  measurements  are  first  given,  unless  stated  to 
the  contrary,  has  served  as  the  type  of  the  description,  and  the  first 
mentioned  species  is  to  be  considered  as  the  type  of  the  genus. 

Of  the  five  numbers  given  at  the  end  of  the  descriptions,  the  first 
indicates  the  number  of  the  abdominal  scutellae  from  chin  to  anus. 
The  second  is  that  of  the  pairs  of  subcaudal  scutellae ;  the  third,  the 
dorsal  rows  or  the  number  of  rows  of  scales  around  the  body  (ex- 
cluding the  abdominal  series).  The  fourth  number  shows  the  entire 
length  of  the  animal,  and  the  fifth  the  length  of  the  tail,  in  English 
inches. 

In  referring  to  the  dorsal  rows,  the  exterior  one,  or  that  next  the 
scutellae,  is  considered  to  be  the  first,  unless  the  contrary  is  stated. 

When  there  are  two  numbers  separated  by  the  symbol  at  the  be- 
ginning of  the  measurements,  the  first  indicates  the  number  of  entire 
abdominal  scutellae,  the  latter  of  those  that  are  bifid  or  divided.  The 
subcaudal  scutellae  are  to  be  considered  as  divided  or  in  pairs,  unless 
mentioned  to  the  contrary. 

In  enumerating  the  number  of  labial  plates,  those  on  one  side  of 
the  jaws  only  are  to  be  understood,  and  the  terminal  and  median  one 
on  the  symphysis  of  the  upper  and  lower  maxillaries  is  never  in- 
cluded. On  the  upper  jaw  that  plate  is  at  the  end  of  the  snout,  and 
is  the  rostral. 

The  descriptions  are  all  based  on  specimens  preserved  in  alcohol, 
unless  otherwise  stated. 
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Synopsis  op  Families  and  Genera,  and  list  of  Species  op 

North  American  Serpents. 


Family  I. — Crotalidae.  Erectible  poison  fangs,  in  front. 
Few  teeth  in  upper  jaw.     A  deep  pit  between  the  eye  and  nostril. 

Family  II. — Colubridab.  Both  jaws  fully  provided  with  teeth. 
No  anal  appendages. 

A.  Loral  and  anteorbXtal  both  present 

B.  Either  loral  or  anteorbital  absent. 

Family  III. — Boidae.  Both  jaws  with  teeth.  Rudiments  of 
hinder  limbs  or  spur-like  anal  appendages. 

Family  IV. — Typhlopidae.  Teeth  only  in  one  jaw,  either 
the  upper  or  lower.  Upper  jaw  strongly  projecting.  Scales  on  the 
belly  instead  of  scutellae,  disposed  in  several  series  like  those  on  the 
upper  surface. 

Family  L— CROTALUXaB. 


Tail  with  a  rattle. 
Top  of  head  covere4 
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'with  small  scale-like  plates. Crotalua 1 

with  large  plates  arranged  as  in 
Coluber Crotalophorxts. 11 


Tail  without  a  rattle,  /present Agkistrodon 17 

Loral  plate  (absent Toadcophis 19 
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Family  II. — COLUBRIDJB,  continued. 
B.     Loral  or  anteorbitals  absent. 


Anteorbitals 

absent. 
Prefrontals 

Loral 
absent. 
Scales 


one.     Scales 
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Pafe 

carinated H  aide  a. 122 

8mooth...f. Farancia....l23 

two.     Scales  r.         f  One  nasal Abastor 125 

smooth.  Post- J  lwo*  \Two  nasals Virginia 127 

orbitals       (one Celuta 129 

(  ,  f  Postabdom.  sc.  divided... Tan tilla 131 

J  SmOOtn <  44  l(     -_f.  Aoooola  ISft 


\         «•  "   en  tire...  Osceola 133 

(carinated Storeria 135 


Family  HI. — Boms. 


P*ie 


Anteorbitals  &  (one.     Loral  one Wenona...l39 

superciliaries  \  three.     Lorals  two Charina....l54 


Family  IV.—1 


Cephalic 
plates  con- 
sisting of 
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Frontonasals,  nasals,  oculars,  parietals,  and 
postparietals Rena 142 

Prefrontals,  frontal  proper,  fronto-nasals, 
nasals,  oculars,  pre-  and  supra-oculars, 
and  parietals Ophthalmidion...l55 
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12.*  Eutainia  radix,  B.  &  6 Wisconsin 

13.*     "        elegans,  B.  &  G California 

14.*     "        vagrans,  B.  &  G Mex.,  Cal.,  Oregon. 

16.*     "        Marciana,  B.  &  G Ark.,  Texas 

16.        "        concinna,  B.  &  G Oregon 
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NERODIA,  B.  &  G. 
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New 54 

Total 119 


SPECIES  NOT  SEEN. 

1.  Toaricophis  atrorascus,  Troost Tennessee 150 

2.  Coluber  testaceus,  Say Rocky  Mts 150 

Sayi,  Schl Missouri 151 

vertebraliB,  Blainv California 152 

(Ophifl)  californiae,  Blainv California 168 

(Zacholus)  zonatiis,  Blainv....  California 158 

planiceps,  Blainv California 154 

8.  Charina  Bottae,  Gkay California 164 

1).  Ophthalmidion  longissi-  )  . 

mum,  Dum.  &  Bibb.  } Florida'  ? 166 


8. 
4. 
5. 
6. 
7. 


SERPENTS. 


r-^.        Genus  C  ROT  ALTS,*  Linn. 

Gen.  Char.  \Upper  surface  of  head  covered  with  small  plates, 
scale-like,  with  a  few  larger  ones  in  front.  The  tail  is  terminated 
by  a  well-developed  rafe^e.  A  deep  pit  between  the  eyes  and  the 
nostrils.  Subcaudal  scutell®  entire.  Temporal  and  labial  shields 
small  and  convex* 

1.  Crotalus  durissus,  Linn. — Head  angular.  Scales  between  the 
superciliaries  small,  numerous,  uniform.  Plates  above  snout,  2  anterior 
frontal,  and  5  postfrontal.  Suborbital  chain  continuous,  of  large  scales. 
Two  rows  between  this  and  labials.  Labials  12-14  above,  5th  largest;  13-15 
below.  Scales  on  the  back  23-25,  all  carinated ;  carination  on  outer  row 
obsolete.  Tail  black.  Above  sulphur-brown,  with  two  rows  of  confluent 
brown  lozenges.  Light  line  from  superciliary  to  angle  of  the  mouth.  Be- 
hind this  a  dark  patch. 

Stn.  Crotalus  durissus,  Linn.  Syst.  Nat  I.  1766,  372. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii.  I.,  III.  1788, 1081.— Holbr.  N.  Amer.  Herp.  III.  1842,  9.  PI.  i. 
— Dkkat,  New  T.  Fauna.  Pt  III.  1842,  55.  PI.  ix.,  fig.  19.— Stoker,  Rep. 
Kept,  of  Mass.  1839,  233. 

Viptra  eaudisona  amtricana,  Catksb.  Nat.  Hist.  Carol.  II.  1743,  41.   PL  lxi. 

Banded  Rattlesnake. 

Head  above  covered  with  small  subtuberculous  scales.  Supercili- 
aries large.  Anterior  frontals  large,  triangular,  emarginated  behind 
to  receive  a  series  of  three  small  plates.  A  single  subhexagonal  plate 
between  the  superciliary  and  anterior  frontal.  The  exterior  plate  of 
the  posterior  frontal  row  is  much  the  largest,  and  is  in  contact  with 

*  The  names  and  characteristics  of  the  higher  divisions  will  be  given  in  the  sy- 
nopsis of  species. 

The  figures  at  the  end  of  the  descriptions  refer,  the  1st  to  the  number  of  abdomi- 
nal soutellsB ;  2d,  to  the  subcaudal  scutellae ;  3d,  to  the  dorsal  rows ;  4th,  to  tho 
total  length ;  and  6th,  to  the  length  of  the  tail. 
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the  superciliaries.  A  series  of  three  or  four  larger  flat  scales  extends 
from  the  posterior  extremity  of  the  superciliary.  Scales  on  the  cheeks 
very  large,  truncate.  Anterior  orbitals  double;  the  upper  one  rect- 
angular, elongated  longitudinally ;  separated  from  the  nasal  by  two 
small  plates. 

General  color  above,  that  of  roll  sulphur;  beneath,  whitish  yel- 
low. Along  the  back  is  a  double  series  of  subrhomboidal  blotches, 
looking  as  if  they  had  been  in  contact,  and  then  the  line  of  junction 
partially  effaced  for  the  three  or  four  central  rows.  The  impression 
conveyed  of  the  color  of  these  blotches  is  that  of  coarse  mottlings 
of  soot  or  gunpowder  grains,  more  crowded  exteriorly.  There  are 
twenty-one  of  these  blotches  from  the  head  to  the  anus,  the  tail  being 
entirely  black.  The  rhomboids  are  enclosed  within  about  twelve 
dorsal  series  of  scales.  Directly  opposite  to  these  spots  on  each  side 
is  a  series  of  subtriangular  blotches  similarly  constituted  as  to  colour, 
and  extending  from  the  abdomen  to  about  the  fifth  lateral  row,  and 
some  six  or  seven  scales  long.  Anteriorly  these  are  distinct  from  the 
dorsal  series,  but  posteriorly  they  are  confluent  with  them,  forming  a 
series  of  zigzag  blotches  across  the  body.  The  scutellae  below  show 
more  or  less  of  the  grain-like  mottlings.  Posteriorly  the  yellow  of 
the  body  is  suffused  with  darker. 

There  are  no  markings  of  lines  distinctly  visible  on  the  sides  of 
the  head.  In  the  centre  of  the  spaces  between  the  dorsal  and  lateral 
series  of  blotches  are  indications  of  small  obsolete  spots ;  and  in  some 
cases  the  yellow  scales  external  to  the  blotches  are  of  lighter  colour 
than  the  rest. 

Huntingdon  Co.,  Pa.  166.  25. 23.     42. 5.  D.  C.  Lloyd. 

Another  specimen  has  the  ground-color  darker,  more  brownish 
yellow.  The  markings,  however,  are  on  the  same  pattern,  except 
that  the  line  of  junction  of  the  blotches  is  not  so  much  effaced,  and 
the  colors  more  decided.  Lateral  row  of  scales  smooth,  not  cari- 
ated  Plates  of  head  similar.  Fifteen  labial  plates,  fourth  upper 
one  the  largest.  The  blotches  are  nearly  uniform  umber-brown, 
margined  with  darker ;  the  scales  external  to  which  are  lighter  than 
the  ground-color. 

Lycoming  Co.,  Pa.        165.  25.  23.     25.  3}.  S.  F.  Baird. 

A  female  from  Huntingdon  Co.,  Pa.,  has  the  general  pattern  of 
the  one  last  mentioned,  but  a  dark  brown  tint  pervades  the  whole 
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body,  and  obscures  the  pattern  of  coloration.  External  row  of  scales 
smooth.  The  inferior  orbital  chain  is  composed  of  scales  nearly  as 
large  as  the  two  next  rows. 

Huntingdon  Co.,  Pa.     9  168.  18.  23.     35.  3}.  S.  F.  Baird. 

In  a  specimen  from  Prairie  Mer  Rouge,  La.,  the  general  system 
of  coloration  is  similar;  it  differs  principally  in  having  a  reddish 
brown  strip  or  tint  down  the  back,  for  a  width  of  some  three  scales, 
extending  from  head  to  tail.  First  row  of  lateral  scales  smooth. 
Plates  of  head  as  described,  except  that  there  are  but  two  plates  em- 
braced between  the  two  postfrontals.  The  upper  jaw  pale  cream 
colour,  the  line  of  demarcation  starting  from  the  anterior  can  thus, 
and  passing  backward  to  the  angle  of  the  mouth,  along  the  edge  of 
the  labials,  or  rather  a  narrow  cream-colored  line  beginning  on-  the 
upper  labials,  at  the  angle  of  the  mouth,  and  widening  on  the  fifth 
plate,  encloses  the  whole  anterior  portion  of  the  face  below  the 
nostrils.  The  white  patch  closely  mottled  with  black  beneath  the 
eye.  A  brown  patch  across  and  beneath  the  angle  of  the  mouth,  in- 
terrupted by  the  white  just  mentioned. 

Prairie  Mer  Rouge,  La.     165.  27.  25. Jas.  Fairie. 

Mississippi.  Col.  Wailes. 

2.  Crotalus  adamantetis,  Beauv. — Head  triangular.  Two  an- 
terior frontals,  connected  with  superciliaries  on  each  side  by  two  large 
plates :  inside  of  these  a  second  row ;  included  space  filled  by  small  scales. 
Scales  margining  superciliaries  small ;  scattered  larger  ones  toward  the 
centre  of  the  intermediate  space.  Three  rows  of  scales  between  the  suborbi- 
tals and  labials.  Suborbitals  extending  to  the  middle  of  the  orbit.  Labials 
16  or  16  above ;  1st,  5th,  and  7th  largest  and  vertical ; — below,  18 ;  1st,  4th, 
and  6th  largest.  Dorsal  rows  27  ;  outer  rows  obsoletely  carina  ted.  Three 
or  four  dark  rings  on  tail.  Three  series  of  well-defined  perfect  rhombs, 
one  dorsal,  two  lateral,  separated  by  narrow  lines.  Light  stripe  from  su- 
perciliary to  the  angle  of  the  mouth.     A  second  in  front  of  the  eye. 

Syn.  Crotalus  adarwnteus,  Beauv.  Trans.  A  mer.  Philos.  Soc.  IV,  1824, 
868.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  17.  PI.  ii. 

C.  horridus,  Harl.  Journ.  Acad.  Nat  Sc.  Philad.  V,  ii,  1827,  370. 
Diamond  Rattlesnake. 

Scales  on  the  cheek  smooth.  Three  rather  large  plates  on  the 
edge  of  the  upper  part  of  the  head,  between  the  superciliaries  and 
rostral,  inside  of  which  is  a  second  row  of  three,  also  larger  than 
the  rest. 


4  CROTALUS. 

The  two  lower  rows  of  lateral  scales  smooth.  Third  and  fourth 
very  faintly  carinated.  Scales  on  the  back  and  sides  not  conspicu- 
ously different  in  size  except  the  lower  2  or  3  rows.  Posteriorly, 
near  the  tail,  all  the  scales  are  carinated  except  the  lowest. 

General  color,  yellowish  gray,  with  rhomboidal  black  blotches, 
lighter  in  the  centre,  and  with  all  the  angles  perfect.  Or  rather 
there  is  a  series  of  dull  yellowish  lines  crossing  obliquely  from  one 
side  of  the  abdomen  to  the  other  over  the  back,  following  the  oblique 
series  of  scales,  and  occupying  generally  the  posterior  half  of  each 
scale,  the  basal  portion  being  black.  These  lines,  of  which  there  are 
about  36  crossing  from  each  side,  from  head  to  tail,  (9  on  tail,) 
decussate  first  on  the  5th  or  6th  lateral  row,  and  then  on  the  back, 
where  they  are  more  or  less  confluent  three  or  four  rows.  The 
rhomboids  thus  enclosed  and  crossing  the  back  are  generally  black 
for  1J  or  2  scales  within  the  yellowish  lines,  and  the  most  central 
portion  is  dark  yellowish  brown,  mottled  with  darker.  The  inter- 
vals on  the  sides  between  the  lines  are  mostly  dark  yellowish  brown, 
minutely  mottled  with  dark  brown.  These  intervals  constitute  a 
lateral  series  of  transverse  rhomboids,  sometimes  with  the  lower 
angle  truncated.  Opposite  to  the  dorsal  rhomboids  is  a  series  of 
small  triangles  in  the  angles  of  the  first  decussation.  The  distance 
between  two  parallel  transverse  stripes  generally  consists  of  five 
rows  of  scales,  occasionally  of  six. 

On  the  sides  and  posteriorly  these  markings  are  more  or  less  in- 
distinct, though  generally  recognisable.  The  tail  usually  exhibits  a 
good  deal  of  black.  The  under  parts  are  dull  yellowish  white,  or 
greenish  white,  clouded  toward  the  sides  with  brown.  No  regular 
spots  visible.  The  black  on  the  tail  does  not  constitute  complete 
rings,  but  is  interrupted  in  the  middle  of  the  lower  surface,  and  in  fact 
the  black  patches  alternate  with  each  other,  and  are  not  opposite. 

The  top  of  the  head  is  light  brown,  with  occasional  black  scales. 
A  dull  yellowish  streak  starts  at  the  posterior  edge  of  the  supercili- 
ary plate,  and  passing  obliquely  backward,  through  two  rows  of  scales, 
extends  to  the  angle  of  the  mouth.  A  second  band  starts  on  the 
plate  in  advance  of  the  superciliary,  and  crossing  the  anterior  orbitals, 
expands  till  it  involves  the  7th,  8th,  and  9th  upper  labials.  Inter- 
val between  the  first  two  stripes  dark  brown.  There  are  also  indi- 
cations of  a  second  vertical  light  bar  in  front  of  the  nostril,  and  two 
below  the  pit.  Rostral  dark  yellowish,  lighter  in  the  margin. 
Charleston,  S.  C.  169.  32. 27.    48.  5}.  Dr.  Barker. 
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3.  Crotalus  atrox,  B.  &  G.—  Head  subtriangular.  Plates  on  head ; 
2  anterior  frontals  in  contact,  between  these  and  superciliaries,  on  side  of 
the  crown,  2  imbricated  plates.  Space  enclosed  occupied  by  smaller  scales. 
Superciliaries  bordered  by  a  row  of  larger  scales;  the  anterior  much  largest 
Three  rows  of  scales  between  labials  and  suborbitals.  Labials  16  above ; 
1st,  5th,  and  7th  largest; — 15  below,  1st  and  3d  largest.  Dorsal  rows 
25-27 :  2  exterior  rows  smooth.  On  the  tail  3-6  half  rings.  Color  yel- 
lowish brown,  with  a  continuous  succession  of  dorsal  lozenges,  sometimes 
truncate  before  and  behind;  intervals  all  narrow.  A  single  transverse 
light  line  on  superciliary.  Stripe  from  superciliary  directly  to  the  angle 
of  the  mouth. 

General  style  of  coloration  somewhat  as  in  C.  adamantcw.  Ground- 
color above  dull  yellowish  brown,  with  a  series  of  subhexagonal 
patches  from  the  head  nearly  to  the  tail,  in  an  uninterrupted  series, 
separated  throughout  by  narrow  lines.  We  may  refer  the  markings 
to  the  intersection  of  two  series  of  light  yellowish  lines,  about  40  in 
number,  crossing  obliquely  from  each  side  across  to  the  other,  along 
the  anterior  half  of  as  many  oblique  series  of  scales.  The  lateral  de- 
cussation is  along  the  sixth  row  of  dorsal  scales ;  on  the  back,  where 
they  cross,  the  lines  are  confluent  for  a  breadth  of  five  or  six  scales, 
making  a  series  of  transverse  lines  across  the  back,  truncating  the 
obtuse  angles  of  the  rhomboids,  which  would  otherwise  be  produced. 
Sometimes  the  acute  lateral  angle  of  the  rhomboids  are  also  trun- 
cated. Laterally,  the  yellowish  lines  are  more  or  less  obsolete,  leav- 
ing a  more  or  less  distinct  chain  pattern.  The  rhomboids  or  sub- 
rhomboids  enclosed  have  a  narrow  margin  of  dark  brown,  lighter 
toward  the  centre.  In  all  cases  the  interval  between  the  successive 
rhomboids  is  but  one  or  two  half  scales  in  width.  The  lateral  rhom- 
boids and  triangles  referred  to  in  C.  adamanteus  are  indicated  by 
two  alternating  series  of  dark  brown  blotches,  the  first  along  the  3d 
and  4th  lateral  row,  opposite  the  apices  of  the  rhomboids ;  the  second 
along  the  6th  and  7th,  and  alternating  with  the  same;  the  spots 
occupy  one  scale,  or  part  of  four  contiguous  ones.  Space  between 
these  rhomboids  and  the  yellowish  lines,  dull  yellowish  brown.  Be- 
neath nearly  uniform  yellowish,  slightly  clouded  on  the  sides  of  the 
scales.  On  the  tail  the  blotches  arc  confluent  into  3  or  6  dark  brown 
half  rings,  interrupted  on  the  under  surface.  General  distribution 
of  lines  on  the  head  much  as  in  C.  adamanteus  ;  a  narrow  light  line 
from  the  posterior  end  of  the  superciliary  backward,  directly  to  the 
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Head  very  broad  anteriorly,  outline  little  tapering.  Head  above 
covered  with  many  small  tuberculiform  scales,  showing  a  substelli- 
form  radiation.  Interval  between  superciliary  plates  filled  with  small 
scales,  nearly  uniform  in  size ;  row  bordering  the  superciliaries  very 
small.  Scales  in  front  of  the  superciliaries  variable  :  in  one  speci- 
men there  are  two  rows  of  four  each,  of  considerable  size ;  in  another 
they  arc  larger  than  the  rest,  but  irregular.  Scales  on  the  cheeks 
large,  flat,  smooth. 

Ground-color,  light  brown  above.  Along  the  back  a  series  of 
subhcxagonal  or  octagonal  blotches,  formed  by  a  skeleton  of  dull 
yellowish,  constituting  a  dorsal  chain.  The  space  thus  enclosed  of 
the  ground-color  is.  margined  faintly  with  dark  brown :  the  width 
of  the  interval  between  the  successive  blotches  is  from  one-half  to 
one  and  a  half  scales.  These  spots  are  frequently  confluent,  two  and 
three  running  together.  Where  most  distinct  the  spots  are  four  scales 
long  and  eleven  wide.  On  each  side  of  this  dorsal  scries  is  a  second, 
separated  by  a  single  row  of  scales,  the  blotches  extending  from  the 
abdominal  scutcllao  to  tho  5th  or  6th  row.  These  arc  smaller  than 
the  dorsal,  and  subcircular.  Opposite  the  transverse  light  bands, 
and  in  the  open  space  between  four  contiguous  blotches  on  the  sides, 
smaller  blotches  are  indistinctly  visible.  Posteriorly,  the  spots  on 
the  back  and  sides  are  confluent  and  darker;  in  one  specimen  form- 
ing 17  half  rings,  encircling  the  back,  leaving  about  24  dorsal 
blotches.  Abdomen  greenish  yellow,  more  or  less  clouded  with 
brown  at  the  bases  of  the  scales.  Head  dark  brown ;  a  light  line 
from  posterior  portion  of  the  superciliaries  along  the  4th  row  of  su- 
pralabial  scales  back  to  the  angle  of  the  jaws,  on  the  occiput,  where 
it  expands  into  tho  color  of  the  under  part.  Upper  labials  of  the 
same  light  color  behind,  rapidly  widening  anteriorly  so  as  to  include 
whole  front  and  side  of  the  face,  leaving  only  the  top  of  the  head 
dark.     The  space  about  the  facial  pit  darker. 

The  theory  of  coloration  is  that  of  decussating  lines,  which,  when 
they  intersect,  unite  so  as  to  have  the  angles  of  intersection  truncated. 

The  species  has  a  general  resemblance  to  C.  atrox  in  the  arrange- 
ment of  tho  blotches,  but  is  darker,  and  has  about  17  dark  half  rings 
posteriorly  instead  of  4  or  5.  In  C.  atrox  the  head  is  narrower  and 
more  triangular,  the  space  between  the  superciliaries  narrow,  ind 
occupied  by  angulated  larger  scales  instead  of  small  tuberculous  ones. 
[n  C.  atrox,  tho  row  bordering  the  superciliaries  is  much  larger  than 
the  rest,  and  the  scales  on 'the  top  of  the  head  generally  more  angu- 
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lated.  In  C.  lucifer,  the  line  on  the  side  of  the  head,  instead  of 
going  directly  from  the  posterior  end  of  the  superciliary  to  the  com- 
missures; passes  hack  nearly  parallel  to  the  mouth,  crossing  along  the 
4th  row  of  scales  above  the  labial.  The  second  line  in  front  of  the 
eye  is  much  wider  below  in  C.  lucifer,  and  the  face  generally  shows 
more  of  white,  while  the  dark  portions  are  much  darker. 

A  specimen  collected  in  California  by  Dr.  Leconte  resembles  this, 
but  owing  to  the  imperfect  state  of  preservation,  little  definite  ian  be 
ascertained.  The  dorsal  figures  are,  however,  more  in  lozenges  than 
in  hexagons.     Color  dark.     Size,  very  large. 

Oregon.  168.  25.  25.    27f.  3f.    (in  dep.)   Expl.  Exped. 

5.  Crotalus  confluentus,  Say.  Head  subtriangular.  Plates  on 
top  of  head  squamiform,  irregular,  angulated,  and  imbricated;  scales  be- 
tween superciliaries  small,  numerous,  uniform.  Four  rows  of  scales  be- 
tween the  suborbital  series  (which  only  extends  to  the  centre  of  the 
orbit)  and  the  labials.  Labials  15  or  18,  nearly  uniform.  Dorsal  series 
27-29.  Dorsal  blotches  quadrate,  concave  before  and  behind;  intervals 
greater  behind.  Spots  transversely  quadrate  posteriorly,  ultimately  becom- 
ing 10  or  12  half  rings.  Two  transverse  lines  on  superciliaries,  enclosing 
about  one-third.  Stripe  from  superciliary  to  angle  of  jaws,  crosses  angle  of 
the  mouth  on  the  second  row  above  labial.     Rostral  margined  with  lighter. 

Syn.     Crotalus  confluentus.  Sat,  in  Long's  Exped.  Rocky  Mts.  II,  1823, 48. 
C.  Lecontei,  Hallow.     Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1861,  180. 

This  species  bears  a  considerable  resemblance  to  C.  atrox,  but  the 
body  is  more  slender  and  compact.  Scales  on  the  top  of  the  head 
anterior  to  the  superciliaries  nearly  uniform  in  size.  Line  of  scales 
across  from  one  nostril  to  the  other  consists  of  six,  not  four  as  in  C. 
atrox.  Superciliaries  more  prominent.  Labial  series  much  smaller. 
Upper  anterior  orbital s  much  smaller,  as  also  is  the  anterior  nasal. 
Scales  on  the  top  of  the  head  less  carinatcd.  Scales  between  super* 
ciliaries  smaller  and  more  numerous,  five  or  six  in  number  instead  of 
four.  Two  lateral  rows  of  scales  smooth,  first,  second,  and  third 
gradually  iucreasing  in  size.     Scales  more  linear  than  in  C.  atrox. 

General  color  yellowish  brown  with  a  series  of  subquadrate  dark 
blotches,  with  the  corners  rounded  and  the  anterior  and  posterior 
9ides  frequently  concave,  the  exterior  convex.  These  blotches  are 
ten  or  eleven  scales  wide  and  four  or  five  long,  lighter  in  the  centre, 
and  margined  for  one-third  of  a  scale  with  light  yellowish.  The  inter- 
vals along  the  back  light  brown,  darker  than  the  margins  of  the 
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blotches.  Anteriorly  the  interval  between  the  dark  spots  is  but  a 
single  scale;  posteriorly  it  is  more,  becoming  sometimes  two  scales, 
where  also  the  spots  are  more  rhomboidal  or  lozenge-shaped;  nearer 
the  tail,  however,  they  become  transversely  quadrate.  The  funda- 
mental theory  of  coloration  might  be  likened  to  that  of  Crotalus 
adamanteus,  viz.  of  forty  or  fifty  light  lines  decussating  each  other 
from  opposite  sides ;  but  the  angles  of  decussation,  instead,  of  being 
acute,  are  obtuse,  and  truncated  or  rounded  off  throughout.  Along 
the  third,  fourth,  and  fifth  lateral  rows  of  scales  is  a  series  of  indis- 
tinct brown  blotches  covering  a  space  of  about  four  scales  and  falling 
opposite  to  the  dorsal  blotches:  between  these  blotches,  and  opposite 
to  the  intervals  of  the  dorsal  blotches,  are  others  less  distinct. 
Along  the  fifth,  sixth,  seventh,  and  eighth  rows  is  a  second  series  of 
obsolete  blotches,  each  covering  a  space  of  about  four  scales,  and  just 
opposite  the  intervals  between  the  dorsal  spots.  The  dorsal  and 
lower  series  are  separated  by  an  interval  of  three  scales,  this  interval 
light  brown.  Beneath,  the  color  is  dull  yellowish,  and  ten  or  twelve 
darker  half  rings  are  visible  on  the  tail. 

In  point  of  coloration  the  principal  features,  as  compared  with  ft 
atrox,  lie  in  the  dorsal  blotches,  being  disposed  in  subquadrate  spots 
instead  of  subrhomboids ;  the  intervals  thus  forming  bands  across  the 
back  perpendicular  to  the  longitudinal  axis.  This  tendency  to 
assume  the  subquadrangular  pattern  has  broken  up  the  chain-work 
into  isolated  portions,  as  in  Coluber  eximius  or  Crotalophorus  terge- 
minus.  The  intervals  of  the  dorsal  blotches  are  wide  and  darker  in 
the  middle,  while  in  ft  atrox  they  are  narrow,  not  linear,  and  uni- 
color.  The  sides  of  the  head  present  the  usual  light  stripe  from  the 
posterior  extremity  of  the  superciliary ;  it  passes,  however,  to  the 
angle  of  the  jaw  on  the  neck,  along  the  second  row  of  scales  above 
the  labials.  A  second  stripe  passes  in  front  of  the  eye  to  the 
labials,  widening  there.  A  small  light  vertical  bar  is  seen  below  the 
pit,  and  another  on  the  outer  edge  of  the  rostral.  On  the  supercili- 
aries  are  seen  two  light  transverse  lines  enclosing  a  space  nearly  one- 
third  of  the  whole  surface.  In  ft  atrox  there  is  a  single  median 
line.  Sometimes,  as  in  ft  atrox,  the  single  blotches  on  the  nape  are 
replaced  by  two  elongated  ones  parallel  to  each  other. 

Red  River.  180.  27.  29.     34.  4.  Capt.  Marcy. 

San  Pedro,  Texas.        181.  28.  27. Col.  J.  D.  Graham. 

Bet  San  Antonio^ 
and  El  Paso,     j 
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6.  Crotalus  molOSSUS,  B.  &  G.  Muzzle  broad;  rostral  small. 
Scales  between  superciliaries  small,  uniform,  except  the  two  anterior.  Two 
frontal  plates,  four  postfrontal.  Two  inter  superciliary,  all  in  contact.  Fire 
rows  scales  between  the  labials  and  suborbital  row.  Middle  row,  not  ex- 
tending beyond  the  middle  of  the  orbit.  Labials  18  above,  fifth  and  sixth 
largest ;  17  below.  Dorsal  rows  of  scales  29.  Two  external  rows  small.  Tail 
uniform  black.  Color  roll  sulphur,  a  series  of  chestnut-brown  transverse 
lozenges,  with  exterior  corners  produced  to  the  abdomen.  Centres  of  lozenges 
with  one  or  two  spots.  Each  scale  but  one  color.  A  brown  patch  below  and 
behind  the  eye. 

One  of  the  most  strongly  marked  of  all  the  species.  Head  very 
broad  in  front;  outline  nearly  rectangular.  Rostral  small.  Two 
anterior  frontals ;  behind  these  four  plates,  the  exterior  resting  on 
the  superciliary ;  behind  these  two  other  plates,  between  and  in 
contact  with  the  superciliaries.  Anterior  nasal  subtriangular.  Top 
of  head  with  numerous  smooth  subtuberculous  scales.  Suborbitals 
large,  extending  to  the  anterior  canthus.  General  aspect  smoother 
than  in  Crotali  generally,  scales  rounded  at  the  posterior  apex, 
carinated  but  slightly. 

General  color  above  that  of  roll  sulphur,  beneath  pale  yellowish, 
posteriorly  very  faintly  clouded  with  brownish.  Tail  black.  Ante- 
riorly the  scutellce  are  entirely  immaculate.  Along  the  back  is 
a  series  of  transverse  reddish  or  chestnut-brown  lozenges  embraced 
in  a  width  of  12  or  14  scales  and  4  or  5  scales  long,  and  with  the 
exterior  angles  produced  to  the  abdomen.  These  lozenges  are 
frames  with  the  outline  generally  one  scale  in  width  and  with  the 
centres  of  the  ground-color ;  sometimes  divided  by  a  median  line  of 
brown,  so  as  to  show  two  yellowish  spots  inside  of  the  lozenges. 
The  scales  exterior  to  the  lozenges  are  rather  lighter.  Sometimes 
the  brown  rings  and  the  lozenges  widen  at  the  abdomen  and  indicate 
lateral  spots  of  four  scales;  at  others,  and  especially  anteriorly,  the 
rings  are  obsolete,  and  the  brown  is  in  a  dorsal  series.  In  fact,  for 
the  anterior  fourth  of  the  body  we  have  a  dorsal  patch  of  brown, 
showing  alternately  at  successive  intervals  one  large  yellowish  spot 
and  then  a  pair  of  smaller  ones,  owing  to  the  confluence  of  the  suc- 
cessive lozenges.  The  superciliaries  and  scales  anterior  to  them,  as 
well  as  a  broad  patch  below  and  behind  the  eye,  light  greenish 
brown.  Tail  uniform  dark  brown  above,  paler  beneath.  Only  one 
button  with  two  necks,  no  rattle. 

A  remarkable  character  of  this  species  is  that   each  individual 
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scale  is  of  the  same  uniform  tint  to  its  base,  and  not  showing  two 
colours  as  in  other  species. 

j  ,  ^  i      \t  is       r    187.25.  29.     33f  3.      Col.  J.  D.  Graham. 
del  Cobrc,  iV.  Juex.   j 


Genus  CROTALOPHORUS,  Gray. 

Gen.  Char.  Upper  surface  of  the  head  covered  with  nine  large 
plates,  as  seen  in  Coluber  and  allied  genera.  The  tail  terminates  in 
a  rattle,  generally  smaller  than  in  Crotalus.  A  deep  pit  between 
the  eye  and  nostril,  as  in  Crotalus.  Subcaudal  scutellae  entire,  except 
a  few  at  the  end  of  the  tail,  which  are  bifid. 

Syn.     Crotalophorus,  Gray,  Ann.  Philos.  1825,  205. 

1.  Crotalophorus  miliarlus,  Holbr.— -Twenty-two  or  twenty- 
three  dorsal  rows  of  scales,  all  of  which  are  carinated,  the  lateral  and  first 
row  but  slightly  ;  a  vertebral  brownish  red  line  ;  seven  series  of  blotches,  one 
dorsal  and  three  lateral,  on  each  side,  the  uppermost  of  which  is  obsolete 
and  the  lowest  subject  to  irregularities.  Vertical  plate  subcordiform,  occipi- 
tal oblong  and  elongated.  A  narrow  white  line  commences  at  the  lowest 
point  of  the  orbit  and  passes  obliquely  backward  to  the  angle  of  the  mouth. 

Syn.  Crotalus  miliarius,  Linn.  Syst.  Nat.  I,  372. — Gm.  L.  Syst.  Nat.  ed.  XIII, 
I,  iii,  1788.  1080.— Merr.  Vers.  Syst.  Amph.  1820,  156.— Harl.  Jour.  Acad. 
Nat.  Sc.  Phila.  V,  ii,  1827,  370.     Holbr.  N.  Amer.  Herp.  II,  1838,  73  PL  xv. 

Caudisona  miliarias,  Wagl.  Syst.  Amph.  1830,  176. 

Crotalophorus  miliarius,  Holbr.    N.  Amer.  Herp.  2d.  ed.  Ill,  1 842,  25.  PL  iv. 

Vipera  Caudisona  americana  minor.  Catesb.  Nat.  Hist.  Carol.  II,  1743,  42. 
PL  xiii. 

Ground  Rattlesnake. 

Ground-color  dark  greyish  ash,  minutely  mottled.  A  series  of 
thirty-eight  to  forty-five  subcircular  dorsal  blotches  extending  from 
head  to  tail,  dark  brown,  each  with  a  narrow  distinct  yellowish 
border.  Interval  rather  narrower  than  the  spots  themselves.  A 
broad  band  of  purplish  red  passes  from  head  to  tail,  through  the 
blotches.  On  each  side  may  be  distinguished  three  series  of  blotches, 
the  first  on  the  first  and  second  literal  rows  of  scales  and  partly  on 
the  abdominal  scutellae.  The  second  alternating  with  this  on  the 
second,  third,  fourth,  and  fifth  rows  of  scales,  and  opposite  the  dorsal 
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Resembles  C.  miliarias  in  its  general  appearance,  but  without  the 
vertebral  brownish  red  line.  The  ground  color  is  olivaceous  brown, 
the  blotches  of  a  deeper  brown,  encircled  with  a  black  fillet  margined 
with  a  whitish  yellow  line.  There  are  about  fitly  blotches  in  the 
dorsal  scries  emarginated  anteriorly  only,  thirty  of  which  are  trans- 
versely elongated,  very  irregular ;  the  twenty  remaining  ones  nearly 
circular,  with  regular  outlines.  The  blotches  of  the  lateral  rows  are 
comparatively  small  and  of  nearly  equal  size,  though  sometimes  one  of. 
either  row  may  appear  much  the  largest.  The  blotches  of  the  first 
lateral  series  are  opposite  to  those  of  the  dorsal  and  affect  the  1st, 
2d,  and  3d  rows  of  scales  and  the  extremities  of  the  abdominal  scu- 
tellse.  The  blotches  of  the  second  series  alternate  with  these,  extend- 
ing on  the  3d,  4th,  and  5th  rows  of  scales.  The  blotches  of  the  third 
series  are  obsolete  and  alternate  with  those  of  the  second  series,  and  are 
generally  opposite  to  those  of  the  dorsal  series  situated  in  the  5th, 
6th,  and  7  th  rows.  The  upper  surface  of  the  head  is  brown ;  there 
are  two  vittae  extending  from  the  vertex  along  the  neck  to  the  first 
dorsal  blotch.  A  broader  and  deep  chestnut-brown  band  extends  from 
the  eye  to  the  neck.  The  frontal  region  is  deeper  brown  than  the 
vertex.  A  yellowish  white  line  starts  from  the  nostrils  near  the  upper 
surface  of  the  head,  extending  backward  in  passing  between  the  eye 
and  the  pit  to  the  angle  of  the  mouth.  A  vertical  whitish  bar  extends 
from  each  side  of  the  pit  to  the  labial.  The  belly  is  yellowish  white 
marbled  with  black  transversely  oblong  patches.  The  vertical  plate 
is  cordiform;  the  anterior  frontal  plates  proportionally  small;  the 
occipital  rather  broad.  The  scales  of  the  body  are  elongated,  a 
little  smaller  than  in  C.  miliariut,  but  not  quite  so  acute  posteriorly. 
The  two  lateral  and  smooth  rows  are  much  broader  than  the  rest 
and  conspicuous :  most  of  the  scales  of  these  two  rows  are  black,  with 
the  posterior  edge  straw  colored,  giving  the  appearance  of  a  succession 
of  distinct  crescents.  The  tail  is  conical  and  tapering ;  the  rattle 
composed  of  one  ring  besides  the  terminal  one. 
Indianola.  147.  33.  25.    18}.  2*.     Col.  J.  D.  Graham 
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3.  Crotalophorug  tergeminus,  Holbb.— Twenty-five  rows  of 
dorsal  scales,  strongly  carinated,  with  the  exception  of  the  first  row,  which 
is  perfectly  smooth.  Vertical  plate  subhexagonal,  pointed  posteriorly. 
Seven  longitudinal  series  of  blotches.  A  narrow  band  of  yellowish  white 
extends  from  the  pit  to  the  neck  in  passing  close  to  the  angle  of  the  mouth. 

Stn.  Crotalu*  tergeminus.  Sat,  Long's  Exp.  Rocky  Mts.  I,  1823,  499.— 
Haul.  Joarn.  Acad.  Nat.  Sc.  Philad.  v.  iii,  1827,  372. 

Crotalophorus  tergeminus,  Holbb.  N.  Amer.  Herp.  III.,  1842,  29.  PL  v. 

Crotalophoru8t Aqass.  Lake  Sup.  1850,  381.  PI.  vi.  fig.  6-8. 

Prairie  Rattlesnake,  Massasauga. 

The  ground  color  above  is  brown ;  the  blotches  are  deep  chestnut- 
brown  blackish  externally,  and  with  a  yellowish  white  margin.  The 
dorsal  blotches  arc  thirty-four  in  number  from  the  head  to  the  region 
opposite  the  anus,  twenty -six  of  which  are  transversely  and  irregu- 
larly oblong,  anteriorly  and  posteriorly  emarginated — leas  so,  however, 
posteriorly ;  eight  are  subcircular.  Five  or  six  exist  on  the  tail  from 
the  anus  to  its  tip,  extending  on  the  sides,  the  last  two  forming 
sometimes  a  complete  ring.  The  next  scries  on  either  side  is  com- 
posed of  small  blotches,  but  as  intensely  colored  as  in  the  other 
series.  They  alternate  with  the  dorsal  ones.  They  have  no  regu- 
larity either  in  outline  or  position.  The  second  lateral  row  is  com- 
posed of  the  largest  lateral  blotches.  They  are  transversely  oblong 
or  oval  on  the  second,  third,  fourth,  fifth,  and  sixth  rows  of  scales,  and 
opposite  the  blotches  of  the  dorsal  series ;  consequently  alternating 
with  the  third  series  above.  The  first  lateral  series  again  is  com- 
posed of  blotches  intermediate  in  size  between  those  of  the  third 
and  second  series ;  they  occupy  the  first  and  second  rows  of  scales, 
and  extend  somewhat  to  the  abdominal  scutellse,  and  alternating 
with  the  adjoining  series.  Two  undulated  vittse  extend  from  the 
supraorbital  plates  along  the  neck  to  the  first  dorsal  blotch,  and 
often  confluent  with  the  latter.  A  linear  vitta  margined  with 
yellowish  white  extends  from  the  posterior  edge  of  the  eye  to  the 
sides  of  the  neck ;  the  inferior  yellow  margin  is  the  broadest,  and 
passes  from  the  pit  close  to  the  angle  of  the  mouth,  turning  forward 
to  the  middle  of  the  lower  jaw,  enclosing  a  semi-elliptical  brown 
patch.  Two  elongated  yellowish  spots  may  be  observed  diverging 
from  both  sides  of  the  pit  to  the  lip.  The  cephalic  plates  are  deep 
chestnut  brown ;  a  transverse  light  brown  band  extends  across  the 
head  from  one  orbit  to  the  other. 
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The  color  underneath  is  blackish  brown  intermingled  with  yellowish. 
Racine,  Wise.  150.  21. +1. 25.     29}.  2}.  Dr.  Hoy. 

Grosse  Isle,  Mich.     136.  31.         25.     19 1.  2f.       Rev.  Chas.  Fox. 
Warren  Co.,  Ohio.  141.  29.         25.     23|.  3f.  Dr.  J.  P.  Kirtland. 

4.  Crotalophorus  Edwardsll,  B.  &  G.—  Twenty-three  rows  of 
dorsal  scales  ;  first  and  second  lateral  row  smooth.  Vertical  plate  subpen- 
tagonal,  tapering  posteriorly.  Lateral  rows  of  blotches  proportionally  very 
small. 

The  ground-color  is  yellowish  brown  with  three  lateral  series  of 
deep  chestnut-brown  blotches.  Two  elongated  brown  blotches  ex- 
tend from  the  supercilliaries  backward.  A  narrow  band  of  chestnut 
brown,  from  the  posterior  frontal  plates,  passes  over  the  eyes  to  the 
neck,  under  which  a  yellowish  stripe  extends  from  the  nostril  to  the 
angle  of  the  mouth.  The  snout  and  upper  jaw  are  brown  with  two 
yellow  fillets  diverging  from  the  pit.  The  lower  jaw  and  chin  are 
mottled  with  brown  and  yellow.  There  are  about  forty-two  dorsal 
brown  and  irregular  blotches  margined  with  deep  black  and  encircled 
with  a  yellow  fillet,  from  the  head  to  the  tip  of  the  tail — the  34th 
opposite  the  anus — the  last  three  passing  to  the  sides  of  the  tail 
but  do  not  meet  below.  Subcircular  on  the  posterior  half  of  the 
body,  the  blotches  on  the  anterior  half  are  longer  transversely  than 
longitudinally;  emarginated  anteriorly  only. 

The  blotches  of  the  two  lateral  series  are  proportionally  small. 
The  blotches  of  the  upper  series  are  more  or  less  obsolete  and  alter- 
nate with  the  dorsal  ones.  Those  of  the  second  lateral  series  are  the 
smallest  and  alternate  also,  being  of  as  deep  a  color  as  the  dorsal 
ones,  but  do  not  extend  beyond  the  anus,  occupying  the  second,  third, 
and  fourth  rows  of  scales.  The  first  and  lower  series  affect  the  first 
and  second  rows,  and  only  one  scale.  The  belly  is  of  a  light  straw 
color,  dotted  and  sprinkled  irregularly  with  brown. 

Scales  elliptical,  subtruncatcd  posteriorly,  constituting  twenty-three 
rows,  strongly  carinated,  except  the  two  lateral  rows,  which  are 
smooth. 

Head,  when  seen  from  above,  subelliptical ;  vertical  plate  propor- 
tionally more  elongated  than  in  C.  tergeminus. 

Tamaulipas.  143.28.+3.23.     17J.2J.       Dr.  Edwards. 

S.Bank  of  Rio  Grande.  153.  2±.        23.     11.    1|.     Gen.  ChurcniU. 
Sonora.  145.26.        23.     8}.   1J.  Col.J.D.Graham. 
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Genus  AGKISTRODON,  Beauv. 

Gen.  Ciiar.  A  deep  pit  between  nostril  and  the  eye.  Nine 
plates  on  top  of  head.  Without  rattle.  Poison  fangs  as  in  Crotalus. 
One  pair  of  occipitals.  A  loral  between  the  nasal  and  anterior  orbit- 
als.  Labials  excluded  from  the  orbit  by  the  presence  of  suborbital 
plates.  Scales  carinatcd;  rows  23  in  number.  Subcaudal  scutellse 
divided  posteriorly.  Sometimes  a  small  plate  between  the  vertical 
and  postfrontals.     Habits  terrestrial. 

Syn.  Agkistrodon,  Pal.  de  Beauv.  Trans.  Amer.  Phil.  Soc.  Philad.  IV, 
1799,  381. 

1.  Agkistrodon  contortrlx,  B.  &  G.— Loral  present.  Labials 
not  entering  into  the  orbit.  Dorsal  rows  of  scales  28.  Color  light  chestnut, 
with  inverted  Y -shaped  darker  blotches  on  the  sides.  Labials  yellowish 
white. 

Syn.  Boa  contortrix,  Linn.  Syst.  Nat.  I,  273. — 6m.  L.  Syst.  Nat.  ed.  xiii, 
I,iii,  1788,  1082. 

Agkistrodon  mokason,  Beacv.  Trans.  Amer.  Philos.  Soc.  Philad.  IV, 
1799,  380. 

Scytalus  cupreus,  Rafin.  Amer.  Journ.  Sc.  I.,  85. — Haul.  Med.  &  Phys. 
Res.  1835,  130. 

.  TYigonocephalu*  cenchris,  Schl.  Ess.  Phys.  Serp.     Part,  desc,  1837,  653. 
PI.  xx,  fig.  10  and  11. 

Trigonocephaly  contortrix,  Holbr.  N.  Amer.  Herp.  II,  1838,  09  PI.  xiv,  and 
2d  ed.  Ill,  1842,  39.     PI.  viii. 

Copperhead. 

More  slender  than  Toxicophh  pisciovorus.  Plates  on  neck  and  side 
smaller.  Two  anterior  orbitals,  one  above  the  other,  the  lower  nar- 
rower, and  forming  the  posterior  wall  of  the  pit.  A  distinct  loral 
between  these  and  the  posterior  nasal.  Labial  not  forming  part  of 
the  orbit,  but  separated  by  the  four  post  and  suborbitals.  Labials 
not  so  largely  developed ;  8  above,  3d  and  4th  largest ;  9  below. 

Above  light  hazel  brown,  rather  brighter  on  the  top  of  the  head, 
and  everywhere  minutely  mottled  with  very  fine  dark  points.  On 
each  side  is  a  series  of  15-26  darker  chestnut-colored  blotches  resting 
on  the  abdominal  scutellse,  and  suddenly  contracting  about  the  mid- 
dle of  the  side,  so  as  somewhat  to  resemble  an  inverted  Y-     These 
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Genus  TOXlCOPHIS,  Troost. 

Gen.  Char.  No  rattle.  Pit  and  fangs  as  in  Agkistrodon.  Eleven 
plates  on  top  of  head.  No  loral  plate  between  nasal  and  anterior 
orbital.  A  second  and  smaller  pair  of  occipital  plates  contiguous  to 
the  first.  Labial  entering  into  the  orbit.  Scales  very  conspicuously 
carinated,  forming  25  longitudinal  rows.  Subcaudal  scutellae  divided 
posteriorly.     Habits  aquatic. 

Syn.  Toxicophis,  Troost,  Ann.  Lye.  Nat.  Hist.  N.  York,  in, 
1833,  190. 

1.  ToxicoptllS  plsclvorus,  B.  &  G. — No  loral.  Inferior  wall  of 
orbit  constituted  by  3d  labial :  25  dorsal  rows.  Dark  chestnut  brown,  with 
indistinct  vertical  dark  bars.  Line  from  superciliary  along  the  edge  of  the 
head,  through  the  middle  of  the  second  supra  labial  row.  A  second  line 
from  the  lowest  point  of  the  orbit  parallel  to  the  first. 

Syn.     Trigonocephalus  jntcwortu,  Holbr.    N.  Amer.  Herp.  II,  1838,  63. 
PL  xiii.  and  2d  ed.  Ill,  1842,  33.    PL  vii. 
Water  moccasin. 

Scales  all  large  and  well  developed ;  those  on  the  sides  and  back 
of  head  conspicuously  so.  Two  nasal  plates  with  the  nostril  between 
them.  Anterior  orbital s  two,  one  above  the  other;  the  upper  ex- 
tending from  the  eye  to  the  posterior  nasal,  the  lower  linear,  and 
forming  the  upper  wall  of  the  pit.  Lower  and  posterior  wall  of  pit 
constituted  by  a  narrow  plate  resting  along  the  3d  labial,  and  termi- 
nating on  the  2d.  Third  labial  very  large,  constituting  the  inferior 
wall  of  the  orbit,  of  which  three  scales  form  the  posterior.  Upper 
labials  8,  very  large  and  broad  :  lower  10.  Occipitals  terminated 
each  by  a  triangular  plate.  All  the  scales  on  the  back  of  the  head 
carina  ted.     Dorsal  scales  all  carinated. 

General  color  dark  chestnut-brown,  with  darker  markings.  Head 
above  purplish  black.  An  obsolete  chestnut-brown  streak  passes 
from  the  posterior  end  of  the  superciliary  along  the  upper  edge  of 
the  head,  through  the  middle  of  the  2d  row  of  supralabial  scales. 
A  narrow  yellowish  white  line  passes  from  the  3d  labial,  or  begins 
just  below  the  lowest  part  of  the  orbit,  and  passing  backward!  paral- 
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lei  with  the  first  stripe,  crosses  the  angle  of  the  mouth  at  the  7th 
labial,  and  meets  the  first  stripe  on  the  side  of  the  neck,  where  it  is 
confluent  with  the  yellowish  white  of  the  throat.  On  the  lower 
labial  are  three  short,  nearly  vertical  light  bars,  on  the  4th,  6th, 
and  7th ;  the  rest  of  tl*3  jaw  itself,  as  well  as  the  interval  between 
the  stripes  on  the  sides  of  the  head,  dark  purplish  brown,  of  which 
color  is  also  the  space  in  front  and  below  the  eyes.  General  color 
above  dull  dark  chestnut-brown.  On  each  side  a  series  of  20  or  30 
narrow  vertical  purplish  black  bars,  one  or  two  scales  wide.  Of 
these,  sometimes  two  contiguous  to  each  other  on  the  same  side  are 
united  above  into  an  arch,  enclosing  a  space,  the  centre  of  which  is 
rather  duskier  than  the  ground-color ;  at  others,  corresponding  bars 
from. the  opposite  sides  unite  and  form  half  rings,  encircling  the  body. 
Sometimes  there  is  a  lighter  shade  bordering  the  dark  bars.  Be- 
neath black,  blotched  with  yellowish  white. 

Prairie  Mer  Rouge.  140.24  +  21.25.     22|.'3j.  Jas.  Fairie. 

2*  Toxlcophlg  pugnax,  B.  &  G.— No  loral  plate.  Second  labial 
displaced;  25  dorsal  rows.  Above  olive-brown,  with  narrow  transverse 
dark  zigzag  bars.    Cheeks  uniform  light  colored. 

General  structure  of  the  plates  as  in  T.  piscivorus.  No  loral. 
Second  labial  pressed  out  of  place,  and  with  its  apex  alone  on  the 
edge  of  the  mouth.  Scales  of  head  smaller  than  in  T.  'piscivorus. 
Outline  different.  Lower  edge  of  orbit  bordered  by  parts  of  two 
labials. 

General  color  above  light  olive-brown ;  beneath  yellowish,  with  a 
series  of  indistinct  square  brown  blotches  on  each  side;  chin  and  throat 
unspotted.  Tail  entirely  black.  A  series  of  transverse  dark  brown 
zigzag  lines  are  seen  crossing  the  back,  involving  the  entire  surface 
of  single  scales ;  these  lines  are  broken  up  more  or  less,  so  as  to 
render  the  definition  of  pattern  very  difficult.  Sometimes  the  band 
will  be  indicated  merely  by  a  few  dark  scales  on  the  middle  of  the 
back ;  at  others  it  may  be  traced  to  the  blotches  on  the  abdomen. 
Of  these  blotches  there  are  about  30  from  head  to  anus.  Tbe  inter- 
vals between  the  bands  are  much  larger  than  the  bands  themselves, 
being  from  3  to  6  scales  in  length.  No  indication  of  a  dark  patch 
behind  the  eye,  but  the  checks  appear  yellowish  brown,  brighter  on 
the  labials. 

Indianola,  Tex.     145.  21  -f-  21.  25.     36}.  5}.     Col.  J.  D.  Graham. 
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Genus  EIiAFS,  Schn. 

Gen.  Char.  Body  slender  and  cylindrical,  never  exceeding  three 
or  four  feet  in  length.  Head  somewhat  depressed,  in  most  cases 
continuous  with  the  body ;  subelliptical  in  shape,  tapering  forwards, 
covered  above  with  plates,  generally  nine  in  number.  No  pit  be- 
tween the  eyes  and  the  nostrils.  Mouth  moderately  cleft,  not  di- 
latable as  in  the  other  serpents.  Upper  jaw  furnished  on  each  side 
with  a  small  permanently  erect  fang,  situated  more  posterior  than  in 
Orotatidsc.  The  tail  is  continuous  with  the  body,  conical,  and  taper- 
ing towards  the  tip.  Scales  smooth;  subcaudal  scutellse  entirely 
bifid. 

Syn.     Maps,  Schn.  Hist.  Amph.  Nat.  &  Lit.  1801,  289. 

1.  Elaps  AilvlUS,  Ctrv.— Head  oval,  posteriorly  broader  than  the 
neck.  Body  red,  annulated  with  black  ringa  margined  with  yellow.  Verti- 
cal plate  pentagonal,  rounded  anteriorly ;  its  posterior  tapering  part  in- 
cluded between  the  occipitals. 

Stb.  Coluber  fuMut,  Link.  Syst.  Nat.  I,  17CG,  381.— On.  Lino.  Syst. 
Hat.  ed.  iiii,  I,  Ui,  1788,  1101.  • 

Viperafuhia,  Haul.    Journ.  Acad.  Nat.  Se.  PMlnd.  V,  1827,  304. 

Elapi  fulvitu.  Cut.  Rfcgn.  Anim.  II,  1817.— Fjtz.  N.  Class.  Rept.  182G,  6J. 
— Holbb.  N.  Amer.  Herp.  II,  1838,  87.  Pl.sviii;  aud2ded.  Ill,  1812,  49. 
PL  i. 

Harlequin  Snake. 

The  red  may  be  considered  as  the  ground-color  of  the  body,  though 
the  black  rings  occupy  nearly  as  much  space  above  as  the  red,  so  as 
to  give  the  general  appearance  of  a  succession  of  red  and  black  rings. 
The  yellow  is  intermediate.  The  anterior  part  of  the  head  from  the 
posterior  point  of  tho  vertical  plate,  embracing  the  orbits,  is  black,  as 
is  also  the  tip  of  the  lower  jaw.  A  yellow  ring  passes  across  the  oo- 
cipital  region  down  to  the  inferior  surface  of  tbe  head,  embracing  the 
■pace  between  the  posterior  rim  of  the  eye  and  the  angle  of  the  mouth- 
Then  comes  a  black  ring,  covering  eight  dorsal  scales,  margined  pos- 
teriorly with  yellow.  From  this  region  to  the  origin  of  the  tail,  tbe 
and  red  rings  from  14  to  19  in  number  each,  alternate,  being 
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separated  from  each  other  by  a  narrow  band  of  yellow.  The  black 
rings  cover  seven  entire  scales,  and  two  halves;  the  intermediate  red 
space,  five  entire  scales  and  two  halves ;  and  the  yellow  either  one 
and  two  half-scales  or  two  halves  only.  Some  red  spaces  may  oc- 
casionally cover  nine  and  ten  scales.  The  tail  is  alternatively  black 
and  yellow ;  the  first  caudal  ring  is  black,  and  embraces  ten  scales ; 
the  second  is  yellow,  and  covers  three  scales.  Two  black  and  two 
yellow  succeed  and  cover  the  same  ground.  The  tip  of  the  tail  is 
black  on  five  scales.  The  tip  may  be  either  black  or  yellow,  for, 
according  to  the  size,  there  are  either  three  or  four  black  rings. 
Underneath  the  colors  are  the  same,  but  dull ;  occasionally  one  or 
more  black  rings  may  not  surround  the  body.  The  reddish  spaces 
are  irregularly  blotched  with  deep  black,  as  also  sometimes  on  the 
upper  surface. 

Charleston,  S.  G.         207.  30.  15.    28}.  $}.  C.  GirarcL 

"  205.  39.  15.    22J.  2}.        Dr.  S.  B.  Barker. 

"  209,  37.  15.    17J.  H.  " 

2*  Elaps  tenere,  B.  &  G.— Head  narrow,  elongated,  continuous  with 
the  neck  and  body.  Body  fawn-colored,  annulated  with  black  and  yellow. 
Vertical  and  occipital  plates  narrow  and  elongated. 

The  ground-color  is  of  a  light  fawn,  dotted  with  black,  annulated 
with  black  rings  about  one-third  narrower  than  the  fawn,  and  with 
yellow  rings  about  the  half  of  the  width  of  the  black  ones.  The  an- 
terior portion  of  the  head  is  black,  from  the  posterior  rim  of  the  eye 
across  the  middle  of  the  vertical  plate  to  the  mouth,  scarcely  affecting 
the  tip  of  the  lower  jaw.  A  yellow  ring  embraces  the  occipital 
region  from  the  eyes  to  the  angles  of  the  mouth.  There  are  thirteen 
black  rings  from  the  head  to  the  origin  of  the  tail,  and  twice  as  many 
yellow  ones,  the  fawn-colored  rings  being  equal  in  number  to  the 
black  ones.  The  first  black  ring  covers  eight  scales.  The  succeed- 
ing ones  cover  only  six,  and  occasionally  the  half  of  the  next  scale. 
The  yellow  rings  embrace  two  entire  scales  and  two  halves.  The 
fawn-color  intermediate  covers  nine  or  ten  scales,  the  last  but  one 
only  seven  or  eight,  and  the  last  five  or  six.  On  the  tail  the  fawn  is 
absent,  and  two  black  and  two  yellow  rings  alternating  cover  the 
whole  space.  The  first  of  the  caudal  rings  is  black,  and  embraces  ten 
and  two  half-scales;  the  yellow  coming  next,  covers  four  scales;  the 
second  black  one  twelve  and  two  half-scales ;  the  second  yellow  also 
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four  scales ;  the  extreme  tip  of  tail  is  black.  Underneath,  the  color- 
ation is  the  same,  with  less  brilliancy ;  the  fawn-colored  rings  are 
maculated  with  black  blotches. 

The  proportional  difference  in  width  between  the  colored  rings  con- 
stitutes a  great  difference  between  this  species  and  E.  fulvius.  It  is 
a  much  more  slender  snake,  provided  with  a  more  slender  head,  which 
imparts  to  the  cephalic  plates  a  more  elongated  shape,  especially  to 
the  vertical  and  occipitals.    The  eyes  also  are  much  smaller. 

^  ™andfR{0  }    237+2'  26'  15'     171'  lf  •  C°L  J' D'  Graham' 

New  Braunfels,  Tex.  230+1.  29.  15.    26.    2.  F.  Lindheimer. 

"  224+1.  38.  15.    22.    2J.  " 


3*  Elaps  trlstls,  B.  &  G. — Head  broad  behind,  pointed  forwards. 
Vertical  plate  subpentagonal,  equilateral,  with  its  posterior  triangular  part 
short  and  obtuse.    Eyes  proportionally  small. 

The  affinities  of  this  species  are  intermediate  between  E.  fulvius 
and  E.  tenere.  It  has  the  red-colored  ground,  annulated  with  black 
rings,  fourteen  in  number,  and  covering  five  or  six  scales  above,  oc- 
casionally seven,  and  only  three  or  four  when  reaching  the  outer  or 
lateral  rows  :  thus  these  rings  diminish  towards  the  abdomen.  The 
yellow  rings  on  the  other  hand  have  the  same  width  as  in  E.  fulvius, 
embracing  one  entire  row  of  scales  and  two  halves.  The  intermedi- 
ate red  spaces  affect  six  or  seven  scales,  dotted  all  over  with  deep 
black,  as  in  the  two  preceding  species.  The  tail  has  four  black  and 
three  yellow  rings,  the  tip  being  yellow.  The  first  three  black  ones 
embrace  nine  and  eight  scales,  the  fourth  only  six.  The  intermedi- 
ate yellow  cover  three  or  four  scales. 

The  shape  and  structure  of  the  head,  as  given  above,  are  the  pro- 
minent distinguishing  characters. 

Kemper  Co.,  Miss.  203.  41.  15.     17f  2J.  D.  C.  Lloyd. 

Mo  Grande,  W.  of)      m  iQ  ^      m^  ^  Churchill. 

San  Antonio.      ) 
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Genus  EVTAI1VIA,  Baird  &  Girab. 

Gen.  Char.  Body  moderately  stout  in  some  species,  slenderer  in 
others.  Scales  carinated.  Skin  very  extensible.  Cephalic  plates 
normal.  Anterior  orbitals  1 ;  posterior  3.  Abdominal  scutell®  all 
entire;  subcaudal  divided.  Dorsal  rows  of  scales  19-21.  Abdomi- 
nal scutellae,  140-170.  Subcaudal,  50-120.  General  color,  three 
light  stripes  on  a  darker  ground,  intervals  with  alternating  or  tesse- 
lated  spots.  Abdomen  without  square  blotches.  Mostly  terrestrial. 
Many  of  the  species  ovo-viviparous. 

A.  Body  very  slender,  elongated.  Tail  very  long.  Lateral  stripe 
on  the  third  and  fourth  rows  of  scales.     Dorsal  rows  19. 


1*  Eutalnia  gaurlta,  B.  &  G.— Very  slender.  Color  above  light 
chocolate.  Three  stripes  of  uniform  yellow.  Below  the  lateral  stripes,  light 
brown.  Abdomen  greenish  white.  On  an  average  the  length  of  tail  is  more 
than  one-third  the  total  length. 

Syn.  Coluber  saurita,  Linn.  Syst.  Nat.  I,  1766,  385. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1109. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  352.— Storer,  Rep.  Kept.  Mass.  1839,  229.— Thomps.  Hist,  of  Verm. 
1842,  115. 

Leptophis  tauritus,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  21.  PI.  iv. — Dkkay, 
New  York  Fauna,  1842,  47.     PI.  xi,  fig.  24. 

Riband  Snake ;  Swift  Garter  Snake. 

A  broad  vertebral  line  of  sulphur-yellow,  occupying  one  and  two 
half-rows  of  scales,  the  line  margined  for  half  a  scale  on  each  side 
with  black.  A  lateral  stripe  on  each  side  along  the  3d  and  4th  rows 
ys  •  of  lateral  scales ;  the  scales  in  the  exterior  edges  of  this  stripe  occa- 
sionally  speckled  or  margined  with  black.  Skin  between  the  scales 
black,  with  numerous  small  yellow  lines,  half  a  scale  long,  seen  only 
in  dilating  the  skin.  In  some  specimens  the  black  shows  as  a  series 
of  lateral  spots.  The  usual  double  spot  on  the  line  of  union  of  the 
occipitals.  Orbital  plates  yellowish  white,  as  arc  the  lower  part  and 
sides  of  the  head  and  throat. 
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In  one  specimen  from  Westport,  N.  Y.,  there  is  a  well-defined 
black  line  under  the  lateral  stripe. 

Carlisle.       %  156.  115.  19.  85.    12  J.  S.  F.  Baird. 

"  157.118.19.  26}.  9.  " 

Washington.  157.  118.  19.  32  i.  9.  " 

Westport,  N.Y.  _     —    _  _    _  « 

Lancaster ,  Mass.  —      —    —  —    —  u 

Virginia.  —     —    —  —    —  C.  Sanford. 

2*  Eutalnla  Falreyl,  B.  &  G. — Body  above  blackish  brown,  with 
three  longitudinal  stripes  of  uniform  tint.  Abdomen  greenish  white. 
Stouter  than  E.  saurita.  Head  large.  Tail  rather  less  than  one-third  total 
length. 

Stn.  Tropidonotus  saurita  t  Schleq.  Ess.  Physiogn.  Serp.  Part,  discr. 
1837,  321. 

A  dorsal  stripe  one  and  two  half-scales  wide,  and  one  lateral  on 
each  side  on  the  3d  and  4th  row,  of  the  same  color,  (greenish  yellow.) 
Scales  broader  and  more  rounded  than  in  E.  saurita;  head  stouter, 
color  different.  Differs  from  E.  proxima,  in  having  all  the  longitu- 
dinal stripes  of  the  same  color;  from  E.  saurita  in  a  stouter  body,  and 
in  having  the  color  below  the  lateral  stripe  the  same  as  that  above. 
Body  slender,  but  stouter  than  in  E.  saurita.  The  tail  is  propor- 
tionally shorter  than  in  E.  saurita,  but  longer  than  in  E.  proxima. 

Prairie  Mer  Rouge,  La.    178.  115. 19.     30  J.  10.  Jas.  Fairie. 

"  "  174.114.19.    26i.  8.  " 

"  "  168.  —    19.    29.  —  " 


3.  Eutainia  proxima,  B.  &  Q. — Body  stoutest  of  the  division. 
Black  above ;  three  longitudinal  stripes,  the  dorsal  ochraceous  yellow  or 
brown,  lateral  greenish  white  or  yellow.  Total  length  about  three  and  a 
half  times  that  of  the  tail. 

Stn.  Coluber  prozimus,  Say  in  Long's  Exped.  to  Rock.  Mts.  I,  1823,  187. 
—Haul.  Journ.  Acad.  Nat  So.  Phil  ad.  V,  1827,  853. 

Deep  brown  almost  black  above  and  on  the  sides ;  beneath  green- 
ish white.  Dorsal  stripe  on  one  and  two  half-rows  of  scales,  ochra- 
ceous yellow,  lateral  stripe  on  the  3d  and  4th  rows  of  scales,  greenish 
yellow  or  white,  markedly  different  in  tint  from  the  dorsal.    Sides 


& 


BTTAINLL 


mf  n^Aminal  sjenfcelfe,  and  1st  and  2d  dorsal  mass  of  the  come  color 
s»  thr  b*ak.  On  stretching  ike  skin,  numerous  short  white  Imee  us 
wihfe.  Oeciphal  pkues  with  two  small  approximated  spots  an  the 
lut*  uf  junction.  Orbhals  whitish.  The  greenish  white  of  the  ab- 
&mwn  btfconiw  more  yellow  anteriorly. 

lu  minir  specimens  from  along  the  Hio  Grande  the  dorsal  stripe  is 
uaunuwim*  brown. 

Btaul  mure  like  that  of  £.  saurita  than  of  E.  Taireyi,  while  the 
Imch  »  stouter  than  in  either.  The  subcandal  scales  are  less  nume- 
mu»  ibstti  in  the  other  two  allied  species.  Resembling  E.  Eadrcyi  in 
value,  H  ia  always  distinguishable  bj  the  stouter  body,  fewer  caudal 
soaks,  and  diasimilanty  of  color  in  the  longitudinal  stripes. 

(  Capth.laarey  k 


Jfref  Stiver. 


170. 100.  19.    83.    9. 


iVVtr  Brmtmfdz,  Texas.  171.  100.  19. 
AW  ludivmola.  170.  105.  19. 

&mi  Fvdsv,  Texas. 
Sainnal,  Ketc  Mtx. 
JaWutcr,  Kew  Mex. 


178.  108.  19. 
109.  105. 19. 


25j.  71. 
15f.  4|. 
19.  5f. 
14.    4. 


(    MeQellan. 

P.  Lmdheimer. 

Col  Graham. 


ex 


u 
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B.  Body  stouter.     Tail  diorier.     Lateral  tripe  on  the  2d  amd  34 

rwr  vf  scales. 

1.  Dorsal  rows  19. 


4*  ElltaJjBia  in£en*ali«.  B.  &  G— Most  Blender  of  all  the  species 
vf  the  sectiyiL  Head  and  eye  large.  Abcrre  black:  a  series  of  about  110 
triangular  reddibh  yellow  ?pot€,  confluent  nith  the  in  distinct  lateral  stripe, 
iueli*  cwonuent  with  the  greenish  white  sides  and  abdomen. 

Srx.  CUuUr  it<femala,  Blaist.  Kout.  Ann.  Mas.  d'Hist.  Sat  HI,  IBM, 
W.     «.  xxri,  fig.  Z  &  8a. 

Aspect  col  u brine,  as  indicated  bj  Blainville.  ATertebral  line  of 
yellowish  white,  composed  of  one  and  two  half-rows  of  scales,  on 
each  side  of  which  is  a  blackish  stripe,  not  encroaching  upon  the 
light  colored  stripe  along  the  2d  and  3d  lateral  rows  of  scales. 
Above  the  latter  the  black  is  interrupted  by  about  110  subtriangu- 
lar  spots  of  reddish  yellow  or  reddish  white.  Abdomen  and  exterior 
row  of  dorsal  scales  are  greenish  white,  tinged  posteriorly  with  slate. 
A  minute  black  spot,  more  or  less  covered  by  the  incumbent  scutellae 
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on  each  side  of  each  abdominal  scale,  near  the  extremity.  No  occipi- 
tal spot. 

The  exterior  row  of  dorsal  scales  is  carinated,  and  larger  than  the 
rest,  which  are  about  equal.  The  scales  of  the  slender  tail  are  like- 
wise carinated. 

A  specimen  collected  on  Sacramento  River  by  the  Exploring  Ex- 
pedition is  smaller,  but  very  similar.  As  usual  in  small  specimens, 
the  black  is  in  the  form  of  isolated  spots,  confluent  above,  with  an 
olivaceous  brown  ground. 

California.  163.  83.  19.    25}.  6}.  Dr.  Wm.  Gambel. 

Sacramento  River.    170.  —  19.     13}.  3}.    (ondep.)  Expl.Exped. 


5.  Eutalnla  Pickering!!,  B.  &  G. — Body  slender.  Black  above, 
slate-color  beneath.  Lateral  stripe  irregular,  confluent  with  the  light-colored 
intervals  between  the  dark  spots. 

This  species  exhibits  great  variations  in  color,  principally  in  re- 
gard to  the  amount  of  black  on  the  abdomen  and  the  extent  of  the 
stripes.  The  most  strongly  marked  specimen  is  of  an  intense  black, 
tinged  with  bluish  below.  There  is  a  very  narrow  greenish  white 
vertebral  line,  beginning  at  the  nape,  where  it  occupies  one  and  two 
half- scales,  and  gradually  narrows  to  the  carina  of  the  middle  dorsal 
row,  becoming  obsolete  at  the  anus.  The  carina)  of  the  2d  and  3d 
rows  of  exterior  dorsal  scales  show  the  faint  line  of  greenish  white, 
only  perceptible  on  close  observation.  The  lores,  labials,  cheeks, 
and  head  beneath,  greenish  white,  gradually  shading  into  the  blue- 
black  of  the  abdomen  at  or  about  the  anterior  fifth. 

Puget  Sound,  Or.   158.  73. 19.    26J.  6}.     (on  dep.)  Expl.  Exped. 

In  another  specimen,  with  the  general  color  very  dark,  the  verte- 
bral line  occupies  one  and  two  half-scales  throughout.  The  black  on 
each  side  appears  formed  by  the  confluence  above  of  about  76  spots 
from  head  to  anus,  each  spot  from  1}  to  2  scales  long.  In  other 
words,  there  is  a  stripe  of  black  3}  scales  wide  on  each  side  of  the 
vertebral  line,  confluent  with  which  is  a  series  of  black  spots  on  each 
side,  as*indicated.  The  lateral  stripe  is  on  the  2d  lateral  row  of 
scales,  of  a  greenish  white  color,  and  confluent  with  the  intervals  of 
the  spots  also  of  the  same  color.  The  stripe  is  not  well  defined,  but 
swells  and  narrows  like  a  knotted  cord.     Exterior  row  of  dorsal 
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more  or  less  confluent  above  with  each  other,  and  with  those  on  the 
opposite  side;  the  blotches  about  one  scale  apart.  The  intervals 
between  the  blotches  of  a  vivid  brick-red,  which  color,  as  well  as  the 
black,  is  sometimes  seen  on  the  bases  of  the  adjoining  scales.  None 
of  the  short  white  lines  of  E.  sirtalis  are  visible.  More  or  less  of 
white  on  the  inferior  surface  of  the  tail. 

The  color  when  living,  as  described  by  Say,  is  black-brown  above, 
beneath  bluish  green,  head  beneath  white.  A  vertebral  greenish 
yellow  line,  and  a  lateral  pale  yellow  one :  about  eighty  concealed 
red  spots  or  semifascise  on  the  skin  and  lateral  margin  of  the  scales. 

Betvo.  San  Antonio  fy  El  Paso.  157.78.19.     36.8}.    Col.  Graham. 


1.  Eutainia  leptocephala,  B.  &  G.— Scales  on  the  greater 
portion  of  tail  scarcely  carinated.  The  two  exterior  dorsal  rows  on  each 
side  unequal,  hut  conspicuously  larger  than  the  rest ;  outer  one  not  cari- 
nated. Head  slender,  plane  above.  Orbitals  3  posterior;  2  anterior.  Above 
light  olive-brown,  with  distinct  small  brown  spots,  130  in  a  series  from 
head  to  anus. 


Exterior  row  of  dorsal  scales  broader  than  usual,  not  carinated ; 
second  smaller,  but  also  broader  than  usual,  and  faintly  carinated. 
Top  of  head  nearly  plane  from  occiput  to  anterior  frontals.  Head 
narrow  and  depressed.  Eyes  small.  Labials  narrow.  Scales  on 
sides  of  anus  not  conspicuously  smaller. 

Color  dull  light  olive-brown  or  light  chocolate,  beneath  pale  green- 
ish slate  :  when  the  epidermis  is  removed,  the  subjacent  skin  of  the 
abdomen  is  seen  minutely  punctured  and  clouded  with  black,  so  as  to 
impart  this  latter  color  to  the  whole,  except  near  the  edge.  A  ver- 
tebral dull  yellowish  line  on  a  single  row  of  scales  which  appears 
more  prominent  than  the  rest.  On  each  side  of  this  vertebral  line 
are  two  series  of  subquadrate  black  spots,  about  130  from  head  to 
anus,  on  about  every  other  scale,  or  even  closer,  and  showing  very 
conspicuously  on  the  clear  ground-color.  Bases  of  all  the  scales  on 
the  sides  of  the  body  are  more  or  less  black,  occasionally  showing 
beyond  the  incumbent  edges.  Little  or  no  indication  of  a  lateral 
stripe.  The  lower  series  of  black  spots  is  continued  in  a  faint  line 
along  the  side  of  the  head  to  the  orbit.  In  one  specimen  the  color- 
ation is  less  defined,  showing  a  greenish  white  color  above,  with  tessel- 
lated small  spots  of  black. 
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■.■)*>:.«     l!f..     t.ii    aLHj#Ui^l.     ^-.*     t    li^itM.*!    ."rlJaU-.    »iL   'U'.  i-t.  aUL   oil   glV•r^ 

iu«   .^.i.--.   j¥  tii*.  uistuuiiiiix   b*znvt  vl  w*l  ajui  ii»sir  tin  nuwr  vs- 

Ut,;.iiUt.<    li;i\«    i;   UuiO/    LnvKOl  .       TiittTl    it    UiM     tilt   U»UU.    UnUttl*    HTMlt 

^<I  r-i««  isi-i:i]Mt'.  uu:  atciiiuuii  Tut-  uark  niioitiiij:  "L  tut-  aiuei-  t»t^ 
,-«L£.  Ui'ui  or  4»w  iv  tiii  akin  Wlwwl  tiit  wxuefc-  ir  hour  casef 
iLt.ic*^  iiii^tt^  tut  vtigij*  \A  tLt  lutter. 
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St.  Lawrence  Co.,  KY.  157.—  19.  15.    3t  Dr.  Hough. 

Westport,  N.  Y            151.  80.  19.  21.    5*.  S.  F.  Baird. 

Adirondack  Mts.,N.Y.  146.  —  19.  24}.  —  " 

"                          151.  —  .  19.  20}.—  " 

"                          148.—  19.  14}.—  " 

SummerviUe,  N.  Y.        —  —  —  —    —  " 

Madrid,  N.Y               —  —    —  " 

Grosse  Ik,  Mich.             —  —     —       —    —         Rev.  Chas.  Fox. 
u  _      mmmmm       _     t(         it 

a  _ _    _  u         u 

Androscoggin,  Me.  155.  66.  19.  21}.  4|.  C.  Girard. 

Portland,  Me.  —  —  —  —    —  Prof.  Caldwell. 

Clarke  Co.,  Va.  151.  —  19.  26.     —  Dr.  Kennedy. 

"  160.  56.  19.  18}.  3f .  " 

"  145.  —  19.  lOf .  2}.  " 

Centreville,  Md.  151.  75.  l£~  TO*,  2}.  S.  F.  Baird. 

Foxburg,Pa.  150.70.  19.  #24.    5}.  " 

"  147.  —  19.  'l8.    4.  .     *    "* 

Carlisle,  Pa.                  —  —    —  *  - 

Abbeville,  S.  C.  155.  —  19.  11}.  3.  Dr.  Barratt. 

Anderson,  S.  C.  —  —  —  —    —  Miss  Paine. 

Kemper  Co.}  Miss.  139.  60.  19.  29  J.  6.  D.  C.  Lloyd. 

„\           "  138.  —  19.  11}.  —  " 

Washington,  D.  C.  —  —  —  —    —  Col.  P.  Force. 

^^^"^jfy  old  specimen  from  Westport,  N.  Y.,  (?)  has  the  dorsal 

fjpire  conspicuous,  but  still  encroached  upon  by  the  black  spots, 

v.v  Mb.  the  exterior  half-row.)    Bases  of  all  the  scales  in  the  exterior 

^riw  black.     Lateral  stripe  and  exterior  row  bright  yellow,  and  very 

conspicuous,  brighter  than  the  dorsal  ajrfft.     Ground-color  dark 

brown.  --far 

Westport,  N.  Y         ?  145.  64.  Uf  W.  7.  S.  F.  Baird. 

9v,Eutalllta  dorsalls,  B.  &  G. — Dimensions  of  E.  sirtalis.  Outer 
rows  of  dorsal  scales  emarginate.  Color  olivaceous.  Dorsal  stripe  broad, 
yellow,  margined  with  black.    A  row  of  spots  above  the  lateral  stripe. 

A  broad  dorsal  stripe  of  greenish  white  very  well  defined,  and 
covering  one  and  two  half-rows  of  scales,  margined  on  each  side  for 
one  scale  continuously  with  black.  On  each  side,  on  the  2d  and  3d 
exterior  rows,  likewise  a  broad  stripejlf  the  same  color.    Space  be- 
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tween  the  stripes  bright  olivaceous,  in  which  on  each  side  is  indis- 
tinctly seen  a  series  of  rather  large  spots,  about  74  in  number  from 
head  to  anus,  and  ranged  just  above  the  lateral  stripe.  Abdomen, 
and  below  the  lateral  stripes  greenish  white,  not  materially  differing 
from  the  stripes  in  color,  only  rather  darker.  Sides  of  abdominal 
scutellae,  and  the  upper  basal  edge  of  the  scales  in  the  exterior  dorsal 
row  margined  with  black.  A  series  of  black  dots  on  each  side  of  the 
abdominal  scutellae  at  the  base.  The  scales  in  the  exterior  dorsal 
row  acutely  emarginated,  as  are  some  of  those  in  the  2d  row. 

A  specimen  collected  between  Monclova,  Mexico,  and  the  Rio 
Grande,  by  General  Churchill. 

Rio  Grande,  Texas.     166.  81.  19.    25*.  6*.        Gen.  S.  Churchill. 


lO.  Eutalnla  ordlnata,  B.  &  G. — Olive,  with  three  distinct  rows 
of  square  dark  spots  on  each  side :  about  85  from  head  to  anus.  Lateral 
stripe  wanting;  dorsal,  very  indistinct. 

Stn.  Coluber  ordinatus,  Linn.  Syst.  Nat.  I,  1766,  879. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1097. — Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  849. 

Tropidonotus  ordinatus,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  45.     PI.  xii. 

Vipera  gracilis  maculatus,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  51.    LI. 

Vipera  viridis  maculatus,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  53.     LIII. 

Garter  Snake,  or  Grass  Snake. 

General  color  greenish  brown  or  olive.  Vertebral  yellowish  line 
more  or  less  inconspicuous.  Lateral  stripe  on  the  2d  and  3d  rows 
of  scales  very  little  evident.  In  fact  it  might  be  almost  said  to  be 
wanting,  but  for  a  faint  trace.  Three  series  of  small  square  dark 
blotches  on  each  side,  about  85  in  number  from  head  to  anus.  The 
first  is  on  the  outer  row  of  dorsal  scales,  involving  the  edges  of  the 
contiguous  scales.  The  second  on  the  4th  row;  the  third  on  each 
side  of  the  dorsal  stripe,  both  like  the  first,  involving  the  edges  of, 
and  intervals  between  the  contiguous  scales;  indeed,  on  stretching 
apart  the  skin,  the  black  spots  are  seen  to  be  converted  into  a  net- 
work of  black  along  the  skin.  Beneath  greenish  white,  with  spots 
of  black  near  each  end  of  the  abdominal  scutellae.  Upper  labial 
plates  all  prominently  edged  vertically  with  black. 

This  species  strongly  resembles  E,  sirtalis,  especially  the  spotted 
varieties.  It  may,  however,  be  readily  distinguished  by  the  three 
regular  series  of  tessellated  black  spots  on  each  side,  their  promi- 
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nence,  and  their  number,  about  85,  not  70.  The  lateral  stripe  is 
nearly  absent,  and  the  dorsal  quite  indistinct.  The  lower  row  of 
blotches  is  below  and  along  the  place  of  the  lateral  stripes.  The  oc- 
cipital black  patch  is  much  larger  than  in  E.  sir  talis,  and  the  labials 
more  margined. 

From  E.  Marciana,  which  it  resembles,  the  want  of  the  light 
patch  behind  the  mouth,  and  the  different  number  of  dorsal  rows  will 
always  distinguish  it. 

Kiceboro,  Ga.  139.  68.  19.     28.  7.  Dr.  Jones. 

"  141.  55.  19.    21.  5J.  " 

Georgia.  152.  79.  19.     14.  3}.      Prof.  C.  B.  Adams. 


11.  Eutalnla  ordlnoldes,  B.  &  G. — A  dorsal  and  two  lateral 
stripes.  On  each  side  two  series  of  black  spots,  about  80  in  number ;  be- 
tween the  lower  series  reddish  brown;  between  the  upper  olivaceous.  Dor- 
sal rows  19-21.  Body  stouter  than  most  species.  Exterior  row  of  dorsal 
scales  the  larger,  carinated.  Remaining  scales  nearly  equal.  Caudal 
scales  strongly  carinated. 

Syn.  Tropidonotw  ordinoides,  B.  &  Gk — Proc.  Acad.  Nat.  Sc.  Philad.  VI, 
1852,  176. 

A  very  strongly  defined  dorsal  stripe  of  a  yellowish  color,  occupy- 
ing one  and  two  half-scales.  A  second  line  less  distinct  along  the  2d 
and  3d  rows  from  the  abdomen.  On  each  side,  between  the  dorsal 
and  lateral  stripes,  are  two  series  of  subquadrate  black  spots,  80  to 
84  in  number,  arranged  alternately,  and  occupying  portions  of  seve- 
ral scales )  the  spots  in  the  lower  series  larger.  Intervals  between 
the  lower  series  of  spots  occupied  by  reddish  brown  scales,  in  shape 
and  color  somewhat  resembling' the  dead  leaves  of  the  hemlock, 
(Abies  canadensis).  Intervals  between  the  upper  series  olivaceous 
brown,  more  or  less  blended  with  the  black.  Beneath  uniform  green- 
ish white,  with  bases  of  the  scales  black,  as  they  are  also  on  the  more 
exterior  dorsal  rows ;  this  color,  however,  rarely  shows  beyond  the 
margin  of  the  incumbent  scales. 

In  one  specimen,  which  is  much  larger  than  the  others,  the  dorsal 

spots  form  a  rather  narrow  margin  to  the  broad  dorsal  stripe,  and  are 

more  or  less  confluent  with  the  ground-color.     Space  between  the 

lower  row  of  spots  pale  reddish.     Dorsal  scales  19.     Ninety  spots 

from  head  to  anus. 

The  characters  are  very  strongly  marked,  and  easily  recognised. 

8 


I..  ... 


ivu. 


.-,-,,-,  ■  f      'on  dep.) 

^  -<■.  i:    2ij.*f.  t; 

i  ,    •»-«..  I:*.     2-51.  7i.    i 'i 0 spots.)  Dr.  Leconte. 


fc<       V,. 


,,  R  &  G. — Genera!  c/.-vr  b'.ick.  with  three  nar- 
!!»».     lateral  rows  of  scales  broader  than  usuaL 


v. .  .*;:  :tiii  usual  with  the  genus.     The  exterior  row 

,    ■ :  \  \ -mad,  nearly  as  high  as  long.     The  second 

.    -i     :.  ^".^.lrxion,  (a  little  longer  than  high.)  but  smaller, 

.  ..i.v.. ;    j,r^r  than  the  third  and  succeeding  rows.     Pos- 

_    ,:-.  r\u rior  dorsal  scales  truncated,  wi:h  the  corners 

.  .  a .fciju-ier  seen  to  less  extent  on  the  second  row.     The 

.  .    Jv  scales  is  greater  than  usual,  and  the  whole  animal 

.w.i. ,  n,i^ varan ce. 

.i.  ■..  -).vp  brownish  black,  on  tbe  sides  verging  to  lustrous 

•.   \  :<^X ,  especially  on  the  exterior  dorsal  and  sides  of  ab- 

..,./.  \W      Beneath  bluish  black,  with  minute  mottlings  of 

..  v.  _%-  yi  llowibh,  which  increasing  anteriorly  becomes  uni- 

.   .      ..^:-S  p»nilx>ge  yellow  on  the  anterior  third.     A  narrow  line 

t,,j,  T.*»r  i ho  posterior  edge  across  each  abdominal  scutella.     A 

-.   .if  pnin huge  yellow  along  the  middle  of  the  vertebral  row 

. ..-,  «n,l  out'  on  each  side  along  the  3d  lateral  row,  occasionally 

.     . . ._-..£  t!io  luwrr  edge  of  the  4th  row. 

•.  ..>   m*  fin ut  indications  of  tbe  usual  black  spots  where  the 

\ is  \\an  Ik'I'U  lust. 

-.. .« iiM/i.       l.r»:J.  iil.  l'j.     22J.  4*.  Dr.  Hoy. 

'>>.  Dorsal  rows  21. 

«-»    I  uliillllu  HetfUIlK,  I».   &  G.— Resembles  E.  proxima.  but  >>e- 
.         ,.  .i  i ml i relit  feertiuii.     Jiluek  above,  lijrht  beneath.     A  br^:id  ochra- 
.  .i.  ^..1  rriiii-L',  with  iw»  lutt-iLil,  ^n*eni-li  white.     Dorsal  scales  -1. 

.:..». I  vi-ry  short,  bn.ud.     rpl'^r  labial  plates  highly  developed. 
. . .  .  ..mull.     K*ti:rinr  dnr»al  row  of  scales  largest,  delicately  cari- 

1.  i«jiuairi'b:r  of  e<jiiul  mzc.     Above  deep  blackish  brown.     An 

'ii.u:ciiii.i  or  dark  gamboge  yellow  dorsal  stripe  begins  ut  tbe  occiput, 
...,l  suddenly  wideuiug  to  the  width  of  #  or  4  scales,  contracts  gradu- 
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ally  to  one  and  two  half-rows,  at  which  it  continues  to  the  tail.  On 
each  side  is  a  well-defined  stripe  of  greenish  yellow  along  the  second 
and  part  of  the  third  outer  row,  and  contrasting  decidedly  in  color 
with  the  vertebral  line.  The  blackish  brown  color  is  strongly  defined 
between  the  stripes,  below  them  the  greenish  white  sides  and  abdo- 
men are  tinged  with  brown,  (on  the  exterior  dorsal  and  ends  of  ab- 
dominal scutellae.)  The  bases  of  the  scales  on  the  exterior  dorsal 
row  are  black,  which  sometimes  shows  when  the  scales  are  separated, 
though  usually  covered  by  the  incumbent  edges. 

The  species  is  readily  distinguished  from  its  nearest  analogue, 
E.  infernally  by  the  darker  color  of  the  sides,  the  ochraceous  dorsal 
stripe,  smaller  head,  number  of  dorsal  scales,  &c.  It  has  a  strong 
resemblance  to  E.  proximo,  in  distribution  of  color,  but  is  stouter 
and  shorter,  and  has  the  lateral  stripe  on  the  2d  and  3d  rows,  not  on 
the  3d  and  4th. 

El  Dorado  Co.,  Cal     167.57.21.    23}.  4}.  Dr.  C.  C.  Boyle. 

A  second  specimen,  belonging  to  the  Boston  Natural  History  So- 
ciety, has  precisely  the  same  markings,  although  with  but  19  dorsal 
rows.  As  usual  in  young  individuals,  it  has  black  spots  along  the 
sides  upon  an  olivaceous  ground,  with  which  they  are  confluent. 
Above  the  lateral  stripe  are  seen  from  80  to  90  black  spots  from 
head  to  anus,  as  well  as  a  series  of  small  ones  below  the  line. 

California.  155.  80.  19.     13}.  3*.     Bost.  Soc.  Nat.  Hist. 


14*  Eutalnla  vagrant*,  B.  &  G.— Above  light  brown,  beneath 
slate-color.  Vertebral  light  line  on  a  single  row  of  scales.  Two  series  of 
small  black  spots,  about  100  in  number,  on  each  side. 


Above  light  brown ;  beneath  slate-color,  (sometimes  black,)  with 
the  margins  of  the  scutellas  black.  A  dorsal  line  occupying  a  single 
row  of  scales,  of  a  dull  yellowish  color,  the  tint  occasionally  running 
into  the  marginal  row.  On  each  side  of  this,  two  series  of  small 
black  spots  occupying  generally  a  single  scale,  and  varying  from  95 
to  105,  from  occiput  to  anus.  The  upper  series  is  in  the  2d  row 
from  the  vertebral,  the  lower  in  the  7th. 

Compared  with  its  nearest  neighbor,  E.  leptocephala,  it  differs  in 
having  the  exterior  row  of  dorsal  scales  large  and  carinated,  the  next 


r.'T  ^.'u*.:  *  .  ic  ul  jtsr  nan.  hh  tor..  6oai«  of  tail  decidedly 
t-«riiu.vr  J.  l-i..-**.  v-aifc*  aiata:  arr^ioped.  li  ha*  akolll  tows  of 
uic-eu.  y-w.-*-  ^^  ".  .*-—  Uit  I;;5|  smfiEu  in  aerie*  from  Lead  to  anus. 
Tik  j'-ii.  _-  .-*:^  ju*.  nit,*;  srcbed- 

Tin  s>.-».ii.-.'L  ."run.  >i^w:  £oimd.  may  possibly  belong  to  &  closely 
C>-v  ->-.i--^-  ^i.u^i  n  *  mneb  like  that  from  California. 


.  '#   -. 


>.;?    m         £1.     ITT.    ('*;.  .^spott      I>r.  GumbeL 


"  '""^ "  -'"'     ;~~i-*i!^l.     1*.    S.     .100  «•   ;  J.£3owhuhl 

V-.:i.:>- .  .V      -ITS.  W»        21.     15J.4.    a06  "  )  Gen-Canrnmill. 
.vbrf-/    xifcn;.       Md  i#.       21.     12i£J.      (an  dep.)  Expl.  Expefl. 


E.  &  G«— -Prominent  color  light  brawn: 
i  U'-^:ru  ;-.,!«•  hut-  unii  tint:  luienu  ul  e&cb  Bide,  mart  or  ie»  indistinct. 
Tu'v-.  *£.-«*  »*'  vuimrv  timet  spotfr  on  e&cu  hiul.  o!  about  u( »-(>('  in  eaeb  series, 
V*»n  .•'.■:"  :vu:  »i  Miut  Bidet  of  bead  black,  whi  u  creBcentic  jmici.  of  yei- 
ivt  **i  v.fitf'iw  u  tbe  labial  plate*.  Three  and  sometime*  four  black 
i  .-.**  ri*u<.u'»iux  lnim  tbe  eye  acrost  tbe  j&wa.  A  double  white  Fjun  with  a 
U4*.x  uutixu.  uti  tbe  suture  of  oocipitai  plates. 

Tii«.  marking  about  tbe  bead  art  generally  xerr  constant  and  di&- 
v.'u.-i  \  Jt-Vt'i-  iu;t*raliy.  we  &et  first  tbe  large  dark  brown  patcL  at 
Ui-.  :-i»..L  pun  i»f  tut-  bead,  txtendinj:  at  fur  back  a*  tbt  p  »nurior  ex- 
V-. ;;..  \  .i-  Hit  jawbone*.  1l  tbe  anterior  part  of  tLi«-  paten  is-  f*een 
u»*.  wt»vi».-i:tiv  paub  i  concave  before  of  yeiiowifcb  white,  with  a  more 
x  i-.-s*  narrow  dark-brown  margin  anteriorly.  Tht  next  black  band 
fc**Lr**  fr;«»u  tbe  posterior  edge  of  tbe  puj>erciiiariefe.  and  pu*se«  ot- 
-•./ut-ji  u.'Viinardfr  and  baekwardt  alonjr  Uie  postierior  edgt-  t-f  tie 
v.'-  v}\»tt  i ubial.  ^imiiaj  black  margin?  are  been  on  iLe  poKterior 
t«i^e*  i J  tbe  otb  and  4tL  labialb.  tbe  intrerreninp  ejiacef  tK'ing  yel- 
*.*vubli  vbii*1,  particuiarly  on  tbe  ?j\h  upj»er  labial  OccaKi-ajaL}  tbe 
y.^M-r^r  uuargjn6  of  tbe  Ttb  and  *>d  labials  have  tbe  blaik  ijjt  a§ 
*#*ji  at  Uio&e  inentioned,  wLicb  frequently  extend  across-  t:-  tbe  p-»- 
vcxrji  margin*  of  tbe  corresponding  lower  labials.  Tbe  wbiu-  «j:iOt 
on  tbe  anterior  portion  of  tbe  occipital  suture  is  always  margined 
villi  black. 

Tbe  biz  series  of  black  spot*  are  arranged  bo  a&  to  alternate  with 
eacb  otber.    Tbe  lower  or  tbird  series  on  each  ride  is  below  ibe  indi&- 
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tinct  lateral  stripe.  The  posterior  edges  of  each  abdominal  scutella 
shows  a  black  margined  spot  on  each  side.  The  dorsal  line  is  gene- 
rally a  single  scale  in  width,  occasionally  including  portions  of  the 
lateral,  and  itself  sometimes  encroached  upon  by  the  black  spots. 
Each  spot  is  about  a  scale  or  a  scale  and  a  half  long,  and  about  three 
scales  broad.  The  number  in  the  dorsal  series  from  the  head  to  the 
anus  varies  from  56  to  60.  Posterior  edges  of  scales  very  slightly 
emarginate,  if  at  all.     All  are  decidedly  keeled. 


Red  River,  Ark. 

152.  75.  21. 

34.    8.    56  spots. 

1     McClellan. 

New  Braun-  \ 
feh}  Tex.     ) 

153.  75.  21. 

16.    4J.  60  " 

F.  Lindheimer. 

tt 

« 

153.  73.  21. 

21*.  5t.  60  " 

a 

tt 

149.  61.  21. 

16}.  3}.  56  " 

u 

tt 

152.  71.  21. 

10f.  2f .  54  " 

u 

Near  San  ) 
Antonio.   ) 

163.  53.  21. 

20T*g3}.  58  "   Col.  J.  D.  Graham 

tt 

160.  85.  21. 

274.  6}.  56  " 

tt 

San  Pedro. 

156.  78.  21. 

12  f.  3*.  56  « 

a 

u 

153.  70.  21. 

14J.  3}.  56  " 

tt 

Indianola. 

145.  66.  21. 

11*.  2}.  57  " 

tt 

tm^m 
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Genus  I¥  E  R  O  D I  A,  Baird  &  Girard. 

Gen.  Char.  Body  generally  stout,  and  almost  all  the  species  at- 
taining a  large  size.  Tail  one-fourth  or  one-fifth  of  the  total  length. 
Scales  carinated.  Cephalic  plates  normal.  Anterior  orbitals  gene- 
rally 1,  occasionally  2 ;  posterior  3,  occasionally  2.  Last  and  some- 
times penultimate  abdominal  scutellas  bifid;  subcaudal,  all  bifid 
or  divided.  Dorsal  rows  of  scales  23-29.  Abdominal  scutellse 
.  133-154.  Subcaudal  66-80.  General  color,  three  series  of  dark 
blotches  on  a  lighter  ground,  sometimes  almost  uniform,  brown  or 
blackish.     Abdomen  unicolor  or  maculated.     Habits  aquatic. 


1*  HTerodla  slpedon,  B.  &  G.— Head  rather  narrow,  elongated. 
One  anteorbital ;  three  postorbitals.  Vertical  plate  smaller,  and  occipitals 
larger  than  in  N.  fasciata.  Length  of  vertical  equal  to  commissural  line  of 
occipitals.  Inframaxillary  plates  extending  near  to  posterior  extremity 
of  seventh  lower  labials.  Dull  brown,  with  narrow  transverse  light  bands 
margined  with  black.     Dorsal  rows  23. 

Syn.  Coluber  sipedon,  Linn.  Syst.  Nat.  1, 1766,  379. — Gm.  Linn.  Syst.  Nat 
ed.  xiii,  I,  iii,  1788,  1098.— Haul.  Journ.  Acad.  Nat.  So.  Philad.  V,  1827, 
851.— Thomps.  Hist,  of  Verm.  1842,  118. 

Coluber  pozcilog  aster,  Max.  Wied.  Reise  Inn.  Nord.  Amer.  I,  1839,  106. 

Tropidonotus  sipedon  Holbb.  N.  Amer.  Herp.  Ill,  1842,  29.     PI.  vi. 

Water  Snake. 

General  color  dull  brown,  exhibiting  narrow  transverse  bands  of 
lighter,  margined  with  dark  brown  or  black ;  these  bands  generally 
about  half  a  scale  in  width,  and  their  margins  more  or  less  parallel 
immediately  on  the  back.  This  is  especially  the  case  posteriorly, 
where  they  are  usually  at  right  angles  to  the  axis  of  the  body ;  an- 
teriorly they  are  more  or  less  oblique,  and  widen  rapidly  towards  the 
abdominal  scutellaQ.  Sometimes  the  general  brown  hue  is  so  predomi- 
nant as  to  render  the  transverse  marks  more  or  less  obsolete,  and  the 
general  tint  then  appears  uniform  above.  The  abdomen  is  always 
dull  yellowish,  each  scutella  with  large  blotches  of  light  brown, 
margined  with  black. 


NERODIA.  39 

In  young  individuals,  and  those  generally  in  which  the  epidermis 
has  been  removed,  the  normal  type  of  coloration  is  seen  to  consist 
of  three  series  of  nearly  quadrate  dark-brown  spots,  with  still  darker 
border,  one  dorsal,  and  one  on  each  side.  These  are  so  disposed  that 
the  two  corresponding  lateral  spots  are  opposite  the  interval  between 
the  two  dorsal,  and  thus  appear  to  be  connected  by  a  light  line.  The 
longitudinal  diameter  of  the  dorsal  spots,  amounting  to  3  or  4  scales, 
is  the  greater,  just  the  reverse  of  what  is  the  case  with  the  lateral. 
Of  these  lateral  spots  there  are  generally  about  32  on  each  side  from 
the  head  to  the  anus,  the  spaces  between  them  being  equal  to  or  less 
than  the  spots,  (not  greater,  as  in  N.  fasciata). 

While  this  pattern  is  generally  quite  distinguishable  on  the  pos- 
terior half  of  the  body,  anteriorly  it  becomes  confused,  the  lateral 
blotches  standing  opposite  to  the  dorsal,  and  becoming  confluent,  so 
that  the  back  appears  crossed  by  lozenge-shaped  blotches  extending 
to  the  abdominal  scutellae,  and  thus  separated  on  the  sides  by  triangu- 
lar intervals  of  a  lighter  color. 

Occasionally  the  color  appears  to  be  a  dull  and  rather  light  brown, 
with  the  back  crossed  by  narrow  transverse  lines,  with  dark  (nearly 
black,  but  still  not  distinct)  margins. 

Small  specimens  from  Framingham  and  Westport  show  a  larger 
amount  of  black  on  the  sides  and  abdomen. 

Carlisle,  Pa.  142+1.  68.  23. 
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2*  Kerodla  fasciata,  B.  &  G. — Head  broader  behind,  and  deeper 
than  in  N.  sipedon ;  hence  a  greater  development  of  labials,  temporals,  lorals, 
and  nasals.     Three  and  sometimes  only  two  postorbitals.    Vertical  plate 
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Vropidonotue  tiythrogatter,  Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  33. 
PL  viil. 

ftpei  a  ventre  copra  voloru}  Catesb.  Nat.  Hist.  Carol.  II,  1742,  46.  Tab.  xlvi. 


The  head  is  proportionally  narrow  and  elongated,  flattened  above, 
and  convex  on  the  snout.  The  vertical  plate  is  elongated  and  sub- 
pentagonal,  broader  anteriorly  than  posteriorly,  with  the  sides  slightly 
concave.  The  postorbital  plates,  pioportionally  small,  are  three  in 
number.  Loral  large  and  polygonal,  higher  than  long.  There  are 
three  or  four  temporal  shields  very  much  developed.  Dorsal  rows 
of  scales  23  or  24  in  number,  strongly  carmated,  with  the  keels  on 
the  posterior  third  of  the  body,  constituting  very  conspicuous  and 
continuous  ridges,  the  intermediate  depressions  or  furrows  giving  to 
the  body  and  tail  a  canaliculated  appearance.  The  lateral  or  outer 
row,  however,  is  but  slightly  carinated.  The  tail  itself  is  subconical, 
very  much  tapering,  forming  one-fourth  of  the  entire  length. 

The  color,  as  taken  from  life,  is  said  to  be  brick-red  above,  tinged 
with  green  on  the  sides,  and  uniform  copper-color  beneath. 

Prairie  Mer  Rouge,  La.  154+1.  80.  24.     44.  11  J.  Jas.  Fairie. 

Carolina.  149+1.  -  23.     60*.  -   {  J%  Jj>fc 


4*  HTerodla  Agassi zf  f ,  B.  &  G. — Dorsal  rows  of  scales  23,  carinated 
except  the  outer  row,  which  is  entirely  smooth.  A  second  very  small  ante- 
orbital  ;  postorbitals  three.  Color  uniform  reddish  brown  above,  with  obso- 
lete transverse  narrow  light  bands  under  the  epidermis ;  yellowish  beneath. 

The  vertical  plate  is  proportionally  more  contracted  on  the  sides 
than  in  any  of  the  species  of  this  genus,  and  also  more  tapering. 
The  occipital  plates  are  broad  and  proportionally  large.  The  eyes 
are  rather  small,  resembling  in  that  respect  those  of  iV.  taxkpilota, 
the  latter  differing  however  greatly  from  it  in  being  provided  with 
five  more  rows  of  dorsal  scales ;  the  scales  of  the  outer  dorsal  row 
are  proportionally  large  and  perfectly  smooth,  while  these  are  keeled 
in  the  other  species.  The  number  of  subcaudal  scutellse  could  not 
be  ascertained,  as  the  only  specimen  at  our  command  is  destitute  of 
a  tail.     The  two  last  abdominal  scutellse  are  bifid. 

The  color,  though  uniform  in  the  adult,  in  the  immature  state  is 
blotched,  as  in  other  species  of  this  genus;  judging  from  the  trans- 
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6.  IVerodia  taxlspilota,  B.  &  G.— Head  proportionally  small, 
Bubtriangular,  pointed  on  the  snout.  Vertical  plate  broad,  subquadrangu- 
lar;  occipitals  small.  Two  postorbital  plates ;  an teorbital  narrow.  Dorsal 
rows  of  scales  29,  all  carinated.  Brown,  with  three  series  of  subquadrangu- 
lar  blackish  blotches. 

Stn.     Coluber  taxispilotua,  Holbr.  N.  Amer.  Herp.  II,  1838,  113.  PL  xxv. 
Tropidonotus  taxispilotus,  Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  35. 
Plrviii. 

The  head  is  proportionally  small,  conical  forwards.  The  eyes  also 
are  small.  The  vertical  plate  has  the  shape  of  an  elongated  quad- 
rangle. The  occipital  plates  are  rather  small  and  posteriorly  attenu- 
ated. The  anterior  frontal  plates  are  small  and  triangular,  the  apex 
of  the  triangle  being  directed  forwards.  There  are  two  large  post- 
orbital  plates.  The  superciliaries  are  narrow  and  elongated.  Dor- 
sal rows  29 ;  their  scales  all  carinated. 

Ground-color  reddish  brown,  with  three  series  of  subquadrangular 
blackish  blotches,  forty-six  in  number,  the  twenty-sixth  opposite  the 
anus.  They  embrace  transversely  from  7  to  10  rows  of  scales,  and 
longitudinally  three  scales  on  the  two  anterior  thirds  of  the  body, 
and  two  scales  on  the  posterior  third.  The  space  between  the  blotches 
is  equal  to  the  blotches  themselves.  The  lateral  series  are  isolated, 
that  is  to  say,  not  contiguous  to  the  dorsal  series  except  sometimes 
towards  the  origin  of  the  tail  and  along  the  latter  region.  The 
blotches  extend  over  nine  or  ten  lateral  rows  of  scales,  and  affect 
from  three  to  five  scales.  Equilateral  on  the  anterior  part  of  the 
body,  they  become  narrower  on  the  posterior  part,  and  taper  upwards. 
The  space  between  is  narrower  by  one  scale.  On  the  tail  the  dorsal 
series  of  blotches  has  almost  entirely  disappeared ;  now  and  then  an 
irregular  patch  may  be  seen  confluent  with  the  lateral  series,  which 
remain  conspicuous  to  the  very  tip  of  that  organ.  The  lower  surface 
of  the  body  is  yellowish  white,  with  irregular  deep  chestnut-brown 
patches,  the  lateral  ones  contiguous  to  the  lateral  series. 

Riceboro,  Liberty  Co.,  Ga.  141+1.  80.  29.     36.  9.  Dr.  W.  L.  Jones. 


1.  IVerodia  Holbrookll,  B.  &  G. — Head  ovoid  or  elliptical,  nar- 
rowest on  the  snout.  Vertical  plate  much  longer  than  in  jV.  taxispilota.  Oc- 
cipitals much  larger  also.  Three  postorbitals.  Loral  higher  than  long. 
Dorsal  scales  in  27  rows,  all  strongly  carinated.  Brown,  with  three  series 
of  quadrangular  black  blotches,  the  blotches  of  the  lateral  series  alternat- 
ing with  those  of  the  dorsal. 
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Head  and  eyes  propoi  Aonally  larger  than  in  JV.  taxispilota.  Verti- 
cal plate  subpentagonal,  and  more  elongated  than  in  N.  taxispilota. 
Occipital  plates  also  much  more  developed  and  broader.  Inframaxil- 
lary  longer.  Proportion  between  the  length  of  the  tail  and  that  of 
the  body  about  the  same  as  in  N.  taxispilota.  The  rows  of  scales  27 
in  number,  and  carinated ;  the  scales  themselves  proportionally  much 
larger  than  in  N.  taxispilota.  The  lateral  row  especially  differs  much 
in  that  respect.  • 

Ground-color  reddish  brown,  with  three  series  of  black  subquad- 
rangular  blotches,  forty-one  in  number,  the  twenty-fifth  opposite  the 
anus.  They  embrace  transversely  six  or  seven  rows  of  scales,  instead 
of  seven  or  ten  as  in  N.  taxispilota.  Longitudinally  they  cover  three 
scales  on  the  anterior  portion  of  the  body,  and  two  posteriorly  as  in 
N.  taxispilota.  The  intermediate  space,  however,  is  greater  than  the 
blotches  themselves,  embracing  one  scale  more.  The  lateral  series 
are  contiguous  to  the  dorsal  one,  and  alternate  regularly  with  it. 
The  blotches  extend  on  seven  lateral  rows,  embracing  three  scales, 
while  the  intermediate  space  embraces  four  of  them.  Beneath  yel- 
lowish white,  with  small  and  irregular  brown  blotches  scattered  along 
the  sides. 

Prairie Mer Rouge,  La.    144-|-1.  70.  27.     35.8.  Jas.  Fairie. 
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Genus  REGII¥A9  Baied & Girard. 

Gen.  Char.  Body  slender )  tail  subcorneal,  very  much  tapering, 
forming  one-third  or  one-fourth  of  the  total  length.  Head  conical, 
continuous  with  the  body,  and  proportionally  small.  Eyes  large. 
Mouth  deeply  cleft.  Labials  small.  Loral  and  nasals  large.  Scales 
carinated.  Cephalic  plates  normal.  Anterior  orbitals  2,  occasion- 
ally one ;  posterior  2,  occasionally  3.  Last  and  sometimes  last  but  one 
abdominal  scutellse  bifid  or  divided.  Subcaudal  scutellse  all  divided. 
Dorsal  rows  of  scales  19-21.  Abdominal  scutellse  132-162.  Sub- 
caudal  52-86.  General  color  five  or  more  longitudinal  dark  bands 
on  a  lighter  ground.  Abdomen  unicolor,  or  likewise  provided  with 
similar  bands.     Aquatic. 


1.  Retina  leberls,  B.  &  Q. — Chestnut-brown,  with  a  lateral  yellow 
band,  and  three  narrow  black  dorsal  vittoo.  Abdomen  yellowish,  with  four 
brown  bands,  two  of  which  are  lateral  and  two  medial.  Dorsal  rows  of 
scales  19,  all  carinated. 

Syn.  Coluber  Icbcris,  Linn.  Syst.  Nat.  ed.  x,  1, 1766,  21G. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  Hi,  1788,  1086.— Shaw  Gen.  Zool.  Ill,  iii,  1804,  433. 

Coluber  septemvittatus.  Say,  Journ.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  240. — 
Haul.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  365;  and  Med.  &  Phys.  Res. 
1835,  118. 

Tropidonotus  leberis,  Holbr.  N.  Amer.  Herp.  IV,  1842,  49.  PI.  xiii. — Dekay, 
New  York  Fauna,  Kept.  1842,  45.     PI.  xi,  fig.  23. 

Head  small,  very  much  depressed,  flattened  on  the  region  behind 
the  orbit,  sloping  anteriorly.  Vertical  plate  pentagonal,  proportion- 
ally broad.  There  are  two  anteorbitals,  the  upper  one  the  larger ; 
and  two  postorbitals,  the  upper  one  the  smaller.  The  loral  is  large 
and  higher  than  long.%  One  temporal  shield  only.  Upper  labials, 
8;  6th  and  7th  largest.  Lower  labials  10;  5th  and  6th  largest. 
Scales  regularly  elliptical,  slightly  notched  posteriorly,  and  all  of 
them  carinated,  gradually  diminishing  in  width  from  the  sides  to- 
wards the  middle  line  of  the  back.  Those  of  the  outer  row  one-third 
broader  than  the  rest,  and  posteriorly  subtruncated. 


4b  XEGISA 

ttrmnni-ooior  dari  cbestmu  or  cbocobne-brown  Above,  marked  witL 
tore*  narrow  biaai:  TXtta  or  bandb.  oik  covering  tbe  medial  row  of 
^flni  seated,  am!  two  (ujk  oii  eacb  side  following  the  iiftb  row.  A 
■UttML.  Tcliow  band  occupies  tbe  upper  ii&if  of  tbe  outer  row  and  tbe 
who*  of  tbe  second  row.  tbut  broader  tban  tbe  black  band*  above. 
UunnduucK  beiow,  and  oontatgnoub  to  it,  a  Boniewnat  larger  brown 
tuuii.  covers-  tbe  lower  lialf  of  tbe  outer  row  of  acale*  anil  the  -ax- 
tromm  of  tbe  abdominal  Beutelbt.  Tbe  abdomen  is  yeliowi&b.  prt*- 
vidoii  along  itt  middle  region  witL  two  approximate  brown  bands, 
Ktaiiar  tbougb  u  littk  narrower,  and  interrupted  fry  tbe  yeliowisb 
rtipi  of  ibi  fteutelitt.  Tbe  tail  beneatb  it  almost  rendered  nnifarmly 
brown  In*  tbe  eonfiuenee  of  tbe  band*. 
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2.  f&egijfclt  fitfHUt..  fc  6:  Ci. — GreeuidL  brenn.  abort:  rwi  deei  farmni 
Mil*  a*oii£  tbe  doreu  regivh.  'Juutiguuii!-  edge*  o'  tbe  outer  tot  a'  scale* 
ami  abiiomiuu  bt'uveli*  buetv  margined  witij  bruwii  Tiie  middle  Tejrioii  of 
tin  uutei  iov  lute  tbe  nbuuueu.  at  it-  tbat  of  tbt-  second  row.  but  ie*t>  dif- 
lincti*  AoduiiieiJ  reddbai  velio*\  witb  two  aerie*  of  black  eputt  ol  tbe 
injudit  lej^oix.  ajrproaebing  eaei:  otber  toward*-  tbe  anterior  region,  of  the 
bod  v.  bottm)  rowt  of  beaiet  It,  cariuaied  except  tbe  outer  row.  wbicL  is 
iiaiootb. 

fcy^  CvUUf  rtyidwt.  Sat.  Joum.  Acad.  Kat.  Be.  Pbilad.  IT.  1625.  8P. — 
Hakx  Jouru.  Acad.  Mat.  fcc.  Pbilad.  V.  le^T.  UoD :  and  Med.  &  Pbve.  £a 

ib<jc,  i  lb. 

TnptdvrrtUu  riyidus,  Hox.UK.  ^.  Amer.  Herji.  HL  Ibil.  89.     PI.  x. 

Jie-ad  proportionally  larger  tban  in  R.  ld#rU,  mucb  lesf  depre§Bed 
and  bborter  on  tbe  atiout.  Jt*  upper  Burface  k  flat,  the  snout  eonvex, 
tbe  bi^b  and  krge  rontral  making  it  lew  sloping.  Verucal  plate 
*u.bbe*a;joiia]  and  elongated.  ^>ocipitalf  truncated  posteriorly.  Su- 
pereiiwirie*  narrow  and  tapering  forwards.  Anterior  pair  of  frontals 
Mry  buikil.     Two  postorbitalg  of  nearly  equal  eise^  and  two  ante- 
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orbitals,  the  upper  one  much  larger  than  the  lower.  Loral  subcircu- 
lar  or  oblong.  An  elongated  and  narrow  temporal  shield,  followed 
by  two  or  three  smaller.  Upper  labials  7,  5th  and  6th  very  large. 
Lower  labials  11,  6th  and  7th  largest.  Scales  elliptical,  narrower 
along  the  middle  line  of  the  back,  carinated,  except  the  outer  row, 
which  is  perfectly  smooth,  and  furthermore  distinguished  by  the 
scales  having  their  height  greater  than  their  length.  The  second 
row  is  noticeable  for  its  size,  and  sometimes  for  its  want  of  carina- 
tion,  which  in  all  cases  is  obsolete. 

The  ground-color  is  uniform  greenish  brown,  but  each  scale  on  the 
flanks  is  provided  with  a  small  blotch  of  deeper  brown  at  its  base. 
The  brown  vittse  of  the  back  cover  each  one  entire  row,  and  the  half 
of  the  two  adjoining  rows,  separated  on  the  dorsal  line  by  one  row 
and  two  half-scales  of  the  ground-color.  Beneath  dull  yellowish. 
Along  the  middle  region  of  the  abdomen  there  are  two  series  of 
elongated  deep  brown  blotches  approaching  each  other  towards  the 
anterior  region  and  under  the  tail,  sometimes  however  not  extending 
beyond  the  anus. 

Southern  States.  135+1.  71.  19.  12f.  3i.  Rev. Dr.  J.  G.  Morris. 
Biceboro,  Ga.  135+1.  56.  19.  7}.  1}.  Dr.  W.  L.  Jones. 
Pennsylvania.         132+1.52.19.     21.    4.  (on  dep.)  Acad.  Nat.  So. 


3.  Reglna  Graham  11,  B.  &  G. — Brown,  with  a  dorsal  light  band 
margined  on  either  side  with  a  black  line  or  vitta.  A  broad  band  of  yellow 
on  the  flanks,  margined  likewise  with  a  black  vitta.  Abdomen  nnicolor, 
yellowish.     Dorsal  rows  of  scales  20,  all  carinated. 

Head  elongated,  slender,  depressed,  and  flattened  above,  slightly 
sloping  on  the  snout.  Occipitals  elongated  and  posteriorly  pointed. 
Vertical  plate  subpentagonal,  narrower  anteriorly.  Superciliaries 
proportionally  well  developed,  as  also  the  anterior  pair  of  frontals. 
Two  anteorbitals,  lower  one  a  little  the  larger.  Three  postorbitals, 
the  lower  one  very  small  and  almost  suborbital  in  its  position.  Loral 
elevated.  Rostral  well  developed.  Upper  labials  7,  5th  and  6th 
largest.  Lower  labials  10,  5th  and  6th  largest.  Dorsal  rows  of 
scales  20,  all  carinated.  The  three  outer  rows  sensibly  the  largest, 
and  truncated  posteriorly,  while  the  remaining  ones  are  tapering. 

A  light-brown  band  along  the  dorsal  line,  covering  one  and  two 
half-rows  of  scales.  On  each  side  of  this  a  narrow  black  vitta  cover- 
ing one  and  a  half  scales.     Next  succeed  three  rows  of  scales,  uni- 
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Genus  I¥I]¥IA,  Baird  &  Girard. 

Gen.  Char.  Head  elongated,  ovoid,  distinct  from  the  body. 
Cephalic  plates  normal.  Two  nasals.  A  large  loral  produced  into 
the  orbit  between  the  anteorbitals,  which  are  two  in  number.  Two 
postorbitals.     Scales  all  carinated.     Suboaudal  scutellae  bifid. 


Jfinla,  diademata,  B.  &  G. — Body  above  deep  chestnut;  on  the 
middle  of  each  scale  an  elongated  yellowish  spot.  A  yellow  occipital  blotch 
Abdomen  yellowish,  with  a  medial  brown  band.     Dorsal  scales  in  19  rows. 


The  vertical  plate  is  hexagonal,  as  broad  anteriorly  as  long ;  an- 
terior angle  very  obtuse ;  posterior  angle  acute.  The  occipitals  are 
very  much  developed,  rounded  exteriorly  and  posteriorly,  angular 
anteriorly.  The  postfrontals  are  likewise  remarkable  for  their  great 
development ;  they  are  obtusely  quadrilateral,  being  somewhat  longer 
than  broad.  The  prefrontals  are  proportionally  reduced,  angular, 
broader  outside.  The  rostral  is  broad  and  well  developed.  The 
nostril  opens  through  the  middle  of  the  posterior  margin  of  the  pre- 
nasal,  and  is  seen  from  above;  the  postnasal  is  subquadrilateral, 
higher  than  long.  The  loral  occupies  a  larje  portion  of  the  face ;  it 
is  angular  in  shape,  and  behind  extends  to  the  orbit  between  the 
anteorbitals.  The  lower  anteorbital  is  subtriangular,  resting  on  the 
4th  upper  labial,  contiguous  to  the  commissure  of  the  3d ;  the  upper 
anteorbital  is  regularly  quadrangular,  and  visible  from  above.  There 
are  two  postorbitals,  subquadrangular  in  shape.  The  superciliaries 
are  rather  small,  narrow,  and  elongated.  Anterior  temporal  shield 
very  large,  the  rest  resembling  scales.  The  eyes  are  proportionally 
large  and  circular.  The  mouth  deeply  cleft.  Upper  labials  6 ;  5th 
largest.     Lower  labials  6  ;  4th  largest. 

Body  subcylindrical,  deeper  than  broad;  tail  very  slender  and 
tapering,  about  one-third  of  the  total  length.  The  scales  are  all  cari- 
nated, and  constitute  19  rows,  the  outer  row  considerably  larger,  the 
rest  diminishing  towards  the  back.     Postabdominal  scute  11  a  appa- 
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Genus  HETERODON,  Pal.  de  Beauv. 

Gen.  Char.  Body  short,  stout,  tail  short.  Head,  neck,  and 
body  capable  of  excessive  dilatation.  Posterior  palatine  teeth  longer. 
Head  broad,  short ;  outline  of  mouth  very  convex,  on  a  single  curve. 
Orbit  enclosed  by  a  continuous  chain  of  small  plates,  the  circle  com- 
pleted above  by  the  superciliaries.  Rostral  prominent,  its  anterior 
face  very  broad,  and  turned  up ;  its  ridge  above  sharp.  Behind  it  a 
median  plate,  either  in  contact  with  the  frontals  or  separated  by  small 
plates.  Frontals  in  two  pairs.  Nasals  two.  Loral  one  or  two.  Dor- 
sal rows  of  scales  23-27,  carinated.  Abdominal  scutellae  125-150, 
posterior  bifid.     Subcaudal  scutellse  all  bifid. 

Colors  light,  with  dorsal  and  lateral  darker  blotches,  or  else  brown, 
with  dorsal  transverse  light  bars.     Sometimes  entirely  black. 

The  species  exhibit  a  very  threatening  appearance  when  alive,  in 
flattening  the  head,  hissing  violently,  &c.  but  are  perfectly  harmless. 

Syn.  Heterodon,  Pal.  de  Beauv.  in  Latr.  Hist.  Nat.  des  Kept. 
IV,  1799. 

A.    Azygos  behind  the  rostral,  in  direct  contact  with  the  frontals 


1.  Heterodon  platyrhino§,  Late.— Occipitals  and  vertical  longer 
than  broad,  about  equal  in  length.  Centre  of  eye  anterior.  Dorsal  rows  25, 
all  carinated,  the  outer  sometimes  smooth.  Keels  of  the  scales  extending 
to  their  tips.  Scales  on  the  back  quite  linear  anteriorly,  posteriorly  they 
are  much  broader.  Color  yellowish  gray,  or  brown,  with  about  28  dark  dor- 
sal blotches  from  head  to  anus,  and  15  half-rings  on  the  tail.  One  or  two 
lateral  rowa.  Beneath  yellowish.  A  dark  band  across  the  forehead  in  front 
of  the  vertical,  continued  through  the  eye  to  the  angle  of  the  mouth. 

Syn.  Coluber  heterodon,  Daud.  Hist.  Nat.  Kept.  VII,  1799,  153.  PI.  lx. 
fig.  28. — Say,  Amer.  Journ.  of  Sc.  I,  1818,  261. — Habl.  Journ.  Acad.  Nat. 
Sc.  Philad.  V,  1827,  357;  and  Med.  &  Phys.  Res.  1835,  120. 

Heterodon  platyrhinos,  Latr.  Hist.  Nat  Kept.  IV,  1799,  32,  fig.  1-5. 

— Holbr.  N.  Amer.  Herp.  II,  1828,  97.  PI.  xxi ;  and  2d  ed.  IV,  1842,  67. 
PI.  xvii. 

Hog-nose  Snake ;  Blowing  Viper. 
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the  scales  on  the  tail  larger  than  on  the  greater  part  of  the  body. 
In  young  specimens  is  distinctly  visible  a  second  series  of  still  smaller 
blotches,  below  the  one  just  mentioned,  there  being  two  of  these  op- 
posite each  one  of  the  former,  and  placed  on  the  2d,  3d,  and  4th 
exterior  rows.  Beneath  greenish  yellow,  with  obsolete  greenish 
brown  blotches,  indistinctly  visible  through  the  epidermis,  some- 
times more  conspicuous  in  young  specimens. 

There  is  a  transverse  black  or  dark  bar  on  the  forehead,  crossing 
the  posterior  half  of  the  postfrontals,  involving  only  the  anterior 
edge  of  the  vertical,  and  the  anterior  corners  of  the  superciliaries. 
Behind  this  a  dark  patch,  with  its  anterior  margin  a  little  back  of 
the  middle  of  the  vertical,  and  involving  the  adjoining  margin  of  the 
superciliaries  and  occipitals,  together  with  the  greater  portion  of  tho 
occipitals ;  sometimes  with  a  light  spot  in  the  middle :  the  light 
space  included  between  the  two  patches  appears  to  extend  continu- 
ously backwards  to  the  neck;  above  a  dark  vitta  from  the  back 
part  of  the  orbit  to  the  posterior  labial,  itself  a  continuation  of  the 
frontal  vitta.  An  elongated  narrow  vertebral  spot  behind  the  junc- 
tion of  the  occipitals,  and  generally  isolated  from  them,  on  each  side 
of  which  is  a  similar  patch  widening  behind. 

This  species  is  subject  to  great  variations  of  color.  Sometimes  the 
3ides  of  the  dorsal  blotches  pass  insensibly  into  the  ground-color,  so 
as  to  become  transverse  bands.  At  others  they  are  light  internally, 
with  a  narrow  margin  of  black.  Occasionally  there  is  much  black  on 
the  abdomen  (in  young  specimens).  The  ground-color  varies  from 
gray  to  bright  yellow,  and  sometimes  even  red.  It  may  also  happen 
that,  by  the  confluence  and  extension  of  the  darker  margins,  we  have 
light  bars  on  a  dark  ground,  as  on  a  specimen  from  the  Scioto  valley, 
Ohio,  where,  with  the  other  characters  similar,  the  color  is  of  a  dark 
brown  above  and  on  the  sides,  with  transversely  quadrate  brownish 
ash-colorcd  spots  along  the  back,  some  one  and  a  half  or  two  scales 
long,  9  or  10  wide,  and  at  intervals  of  about  three  scales.  Of 
these  spots  there  are  28  from  head  to  anus,  and  about  9  on  the  tail, 
where  they  form  half  rings,  with  intervals  a  little  larger  than  thorn- 
selves. 
Carlisle,  Pa.  129+1.  53.  25.     28.    6.  S.  F.  Baird. 

"  123+1.  49.  25.    24}.  5.  " 

Clarke  Co.,Va.  143+1.46.25.     19.    2J.  Dr.C.  B.  Kennedy. 

"                        127+1.  —  25.     11.    2  " 

Anderson,  S.  C.  — —  —  Miss  C.  Paine. 
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Mississippi.?  135+1.51.25.     10.    1*.       Dr.  B.  F.  Shumard. 

"        ?  D.  C.  Lloyd. 

Scioto  Valley,  Ohio.  148+1.  45.  25.     26.    4.    j  _     5°^^ 

I  Dr.  J .  Jr .  Jvjrt 


Kirtland. 


2.  Heterodon  cognatus,  B.  &  G. — Vertical  longer  than  occipi- 
tals.  Dorsal  rows  of  scales  23-25 ;  outer  smooth ;  next  scarcely  carinated. 
Scales  of  the  rest  with  keels  extending  to  their  tips.  Scales  broader  than 
in  preceding.  Disproportion  between  scales  of  the  back,  before  and  behind, 
not  conspicuous.  Light  chestnut,  with  20  yellow  blotches  from  head  to  anus, 
and  9  on  the  tail.     Beneath  yellow. 

Vertical  plate  pentagonal,  elongated.  Frontals  moderate,  of  nearly 
the  same  length.  Azygos  rather  broad,  similar  in  its  relations  to  that 
of  H.  platyrhinos.  Rostral  quite  fully  developed.  Occipitals  small, 
less  than  in  H.  platyrhinos.  Scales  back  of  head  distinctly  carinated. 
Centre  of  eye  above  the  middle  of  the  5th  labial.  Orbital  chain  of 
10-11  plates.  Loral  rather  large,  triangular.  Nasals  moderate. 
Labials  8.     Penultimate  rather  longer  than  high. 

Scales  diminishing  in  width  towards  the  back,  although  not  be- 
coming as  linear  as  in  H.  platyrhinos.  Scales  on  the  hinder  part  of 
back  scarcely  wider  than  those  in  front. 

Color  above  light  chestnut,  with  transverse,  sometimes  more  or 
less  oblique,  dorsal  bars  between  the  7th  exterior  rows.  These  bars 
are  bright  yellow,  tinged  with  brown  in  the  centre,  and  with  a  darker 
marginal  shade  of  the  ground-color.  Of  these  bars  there  are  28, 
from  head  to  tail,  the  20th  opposite  to  the  anus,  each  about  ten  scales 
long,  about  nine  broad,  and  separated  by  intervals  of  from  four  to 
six  scales.  The  proportional  difference  between  the  two  colors  in  the 
tail  is  much  as  in  //.  platyrhinos.  Color  beneath  clear  dull  yellow. 
Exterior  dorsal  scales  mottled  brownish  yellow,  more  or  less  spotted 
and  margined  with  brighter  yellow.  On  separating  the  skin  a  dark 
spot  is  seen  at  each  end  of  the  dorsal  patches,  between  and  around 
which  the  color  is  yellow.  Head  olivaceous  yellow,  with  the  usual 
markings  of  the  genus  obsolete.  An  elongated  black  patch  behind 
the  angle  of  the  jaws  on  each  side. 

Somewhat  similar  to  H.  platyrhinos,  but  the  scales  anteriorly  are 
wider,  nor  is  there  that  disproportion  between  the  scales  on  the  back 
before  and  behind.  The  occipitals  are  shorter.  From  H.  atmodes, 
the  narrower  intervals  between  the  caudal  light  band,  the  scales  cari- 
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nated  on  the  back  of  head  as  well  as  elsewhere  to  the  tip,  the  more 
prominent  rostral,  (the  line  from  the  tip  to  the  lower  posterior  angle 
of  the  last  labial  passes  over  the  eyeball,)  &c.  will  at  once  distin- 
guish it. 

A  much  mutilated,  but  much  larger  specimen  from  New  Braunfels 
agrees  with  this,  although  the  rostral  is  proportionally  less ;  in  other 
characters  it  is  very  similar.  The  intervals  between  the  light  bars, 
and  the  sides  at  their  extremities  are,  however,  much  darker. 

A  small  specimen  from  Indianola  has  my ch  the  same  distribution 
of  color  as  described  in  the  young  H.  platyrhinos.  The  principal  dif- 
ferences are  seen  in  the  larger  head,  stouter  body,  shorter  occipitals, 
narrower  dark  line  across  the  superciliaries  and  vertical,  broader  scales 
anteriorly,  &c.  The  ground-color  is  mottled  chestnut,  with  subquad- 
rate  brown  blotches,  indistinct  at  the  outer  edges,  a  circular  dark  spot 
opposite  each  light  dorsal  interval,  like  the  dorsal  series  surrounded 
by  a  lighter  areola;  beneath  each  dark  spot  a  pair  still  smaller. 
Below  greenish  white,  blackish  posteriorly,  with  narrow  blotches  of 
black  in  front.     Distinct  patch  from  eye  to  the  last  upper  labial. 

Indianola.  130+1.  58.  23.     26.  6.      Col.  J.  D.  Graham. 

"  129+1.  51.  25.     11. 2.  " 

New  Braunfehy  Tex.     124+1.  56.  25.     27.  6.  F.  Lindheimer. 


3*  Heterodon  nlger,  Troost. — Vertical  plate  as  long  as  tbe  oc- 
cipitals. Rostral  prominent.  Dorsal  rows  of  scales  25,  tbe  exterior  smooth, 
the  2d  row  obsoletely  carinated,  the  rest  with  the  scales  distinctly  carinated, 
the  carinoe  extending  quite  to  the  tip.  Uniform  black  above,  slate-color 
beneath. 

Stk.    Vipera  nigra,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  44.     PI.  xliv. 

ScytaU  niger,  Daud.  Hist.  Nat.  Kept  V,  1799,  342. — Harl.  Journ.  Acad. 
Nat.  Sc.  Philad.  V,  1827,  367 ;  and  Med.  &  Phys.  Res.  1835,  130. 

Coluber  cacodemon,  Shaw,  Gen.  Zool.  Ill,  1802,  377.     PI.  cii. 

Coluber  thraso,  Harl.  Med.  &  Phys.  Res.  1835,  120. 

Heterodon  niger,  Troost.  Ann.  Lye.  Nat  Hist.  N.  York,  III,  1836,  186. — 
?Holbr.  N.  Amer.  Herp.  1st  ed.  II,  1838,  105.  PL  xxiii;  and  2d  ed.  Ill, 
1842,  63.     PI.  xvi. 

Black  Viper ;  Spreading  Adder. 

Postfrontals  large,  extending  to  the  loral.  Prefrontals  smaller. 
Azygos  rather  large,  separating  the  prefrontals  entirely,  and 
the  postfrontals  anteriorly:   in  a  line  with  the  rostral.     Rostral 
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broad.  Keel  acutely  distinct.  Scales  on  the  back  of  bead  keeled, 
though  obsoletely  in  those  next  to  the  occipital  plates.  The  line  from 
tip  of  snout  to  lower  angle  of  posterior  labial,  crosses  the  lower  part 
of  the  eye,  whose  centre  is  a  little  in  advance  of  the  middle  of  this 
line.  Orbital  chain  of  9  plates.  Loral  triangular,  truncated  above. 
Nasals  rather  large,  less  developed  than  in  H.  platyrhinos.  Upper 
labials  8 ;  3d-6th  in  contact  with  suborbitals.  Centre  of  eye  above 
the  juncture  of  the  4th  and  5th. 

Scales  distinctly  carinated,  except  the  outer  row,  which  is  smooth, 
and  the  second,  on  which  the  carination  is  very  obsolete,  sometimes 
quite  smooth.  All  the  scales  diminish  gradually  to  the  back,  where 
they  are  quite  linear ;  posteriorly,  however,  they  are  broader. 

Color  above  and  on  the  sides  entirely  dull  black,  beneath  rather 
light  slate-color,  shading  into  milk-white  on  the  chin  and  on  the  edge 
of  the  upper  labials.  The  exterior  rows  of  scales  shade  gently  from 
the  color  of  the  back  to  that  of  the  belly. 

The  Heterodon  niger  bears  quite  a  close  relationship  in  the  cha- 
racter of  the  plates  and  scales  to  H.  platyrhinos,  from  which  the 
principal  difference  lies  in  the  color.  Although  this  species  greatly 
resembles  in  color  the  black  variety  of  H.  atmodes,  they  may  be 
readily  distinguished.  The  rostral  of  H.  niger  is  well  developed, 
high,  broad,  and  with  the  dorsal  carina  acute  and  well  marked.  The 
carination  on  the  scales  back  of  the  head  is  delicately  distinct,  as  also 
upon  the  other  scales,  the  keel  extending  to  the  very  tip.  The  scales 
on  the  back  are  linear  and  narrow,  but  become  much  broader  in  pro- 
portion towards  the  tail.  The  occipitals  are  longer,  and  the  head  in 
front  of  the  eye  longer  in  proportion  to  the  part  behind  it.  No  bands 
evident,  even  obsoletely.  The  other  differs  in  all  these  respects: 
rostral  low,  and  the  keel  more  rounded;  scales  on  back  shorter, 
and  anteriorly  rather  broad,  and  the  disproportion  with  those  posteri- 
orly much  less  conspicuous;  carina*  not  extending  to  the  tip;  faint 
bars  seen  indistinctly  across  the  black  of  the  back,  &c. 

Carlisle,  Pa.   ?  140+1.49.25.     36.6.  S.  F.  Baird. 

Specimens  from  the  South  differ  simply  in  being  rather  darker  on 
the  sides  and  beneath. 

Abbeville,  S.  C.  145+1.  —  25.     26.  —      Dr.  J.  B.  Barratt. 

Kemper  Co.,  Miss.        126+1.  53.  25.     28.  5|.  D.  C.  Lloyd. 
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4*  Ileterodon  atmodes,  B.  &  G.— Vertical  plate  longer  than  oc- 
cipitals,  which  are  small,  and  as  broad  as  long.  Azygos  in  contact  with  the 
frontals.  Rostral  low,  obtuse,  and  very  little  prominent.  Eye  more  an- 
terior. Dorsal  rows  23  or  25.  Outer  row  smooth,  2d  and  3d  very  obso- 
letely  carinated.  Scales  broader,  smoother,  and  more  rounded  than  in  H. 
platy rhinos.  Keel  not  extending  to  the  tip.  Black,  with  18  transverse  yel- 
lowish bands  on  the  body,  and  7  on  the  tail ;  the  dark  intervals  much  broader 
than  the  light  bands,  sometimes  entirely  black. 

Vertical  plate  hexagonal,  narrower  behind,  and  more  elongated 
than  in  U.  platyrhinos ;  lower  than  the  occipitals.  Postfrontals  large, 
extending  down  to  the  loral.  The  anterior  frontals  rather  larger 
than  in  27.  platyrhinos,  separated  by  the  azygos  and  rostral.  Rostral 
small,  moderately  recurved,  much  smaller  and  less  conspicuous  than 
in  H.  platyrhinos.  Superciliaries  long,  narrower  than  in  H.  platy- 
rhinos. Scales  on  back  of  the  head  broad,  flat,  carination  very  obso- 
lete. Imaginary  line  connecting  tip  of  rostral,  and  posterior  angle 
of  last  upper  labial  passes  entirely  below  the  eye,  whose  centre  is  an- 
terior to  the  middle  of  this  line.  Eye  large,  its  centre  above  the 
middle  of  the  4th  labial.  Loral  nearly  square,  rather  narrower 
above.  Nasals  small,  which  with  the  less  development  of  the  rostral 
brings  the  eye  more  forwards.  Labials  7  above.  Owing  to  a  greater 
development  of  the  suborbital  series,  (of  9  plates,)  the  labials  are 
lower  than  in  H.  platyrhinos.  The  posterior  upper  angle  of  the  2d 
labial,  as  well  as  the  3d,  4th,  and  anterior  upper  angles  of  the  5th, 
are  in  contact  with  the  suborbitals.  The  difference  from  H.  platy- 
rhinos in  this  respect  is  caused  by  the  much  greater  size  of  the  2d  or 
3d  labials,  the  first  being  much  smaller  than  all  the  rest. 

Dorsal  rows  of  scales  23 ;  exterior  smooth,  2d  and  3d  very  obso- 
letely  carinated,  rest  of  scales  more  so,  but  in  all  cases  less  distinctly 
than  in  H.  platyrhinos.  The  keel  on  each  scale  does  not  extend  to 
the  tip,  but  becomes  obsolete  at  a  point  from  the  tip  of  one-half  to 
one-fifth  of  the  length;  while  in  H.  platyrhinos  it  extends  very 
nearly,  if  not  entirely  to  the  extreme  tip,  especially  on  the  back. 
The  scales  also  are  broader  and  more  oval.  The  tail  is  slenderer 
and  more  tapering  than  in  H.  platyrhinos,  and  is  not  as  thick  as  the 
posterior  part  of  the  body. 

Color  above  lustrous  pitch-black,  crossed  byN18  transverse  light 
yellow  bands,  from  head  to  anus,  and  7  on  the  tail ;  sides  mottled 
with  black  and  yellowish.     Beneath  yellowish,  blotched  with  black. 
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The  pattern  of  eoloration  is  probably  similar  to  that  of  IL  pfety- 
rhino$1  except  that  the  outer  radges  of  the  dorsal  blotches  axe  continent 
with  the  irregular  markings  of  the  sides,  instead  of  being:  qnxte  dis- 
tinctly defined,  Occasionally  black  blotches  opposite  the  transverse 
light  mark's  are  evident.  The  light  bands  are  sometimes  interrupted 
and  sometimes  oblique ;  their  extent  is  about  the  same  as  in  HL 
plati/rhino*.  The  black  intervals  between  these  light  bars  are  nmck 
longer  rhan  in  IT.  plati/rhino*.  occupying  from  >  to  tf  sealea  anteri- 
orly, and  on  the  rail  from  3  to  7.  Tlie  light  bands  may  have  been 
orange  in  life.  On  ^he  side  of  the  head  is  a  broad  <listinct  black 
stripe  from  the  posterior  part  of  the  eye  to  the  posterior  end  of  the 
truncated  la*t  labial,  and  continuous  with  an  obscured  black  band 
across  fhe  forehead,  on  the  posterior  half  of  the  postfrontalA.  Lower 
jaw  and  wles  of  iiead  blotched  with  black. 

Georgia.  131 +  1.  >H  23.     '25.  ofc      Prof!  C.  IL  Adams 

A  yonng  specimen,  apparently  of  rhi*  species,  has  the  head  much- 
more  «icprossed  than  in  individuals  of  FT.  piatyrhino*  of  the  same 
size.  The  general  color  above  i»  Iead-^ray,  with  transverse  bands 
of  lighter  gray  on  the  back,  margined  by  <iark  chestnut,  which  shades 
gradually  into  the  gray.  The  other  features  are  well  preserved, 
except  that  the  rostral,  air  usual  in  young  specimens,  is  higher. 

f.%nrl*#«n,  «  C.       137-1.  54.  '1T>.     Vl>.  H       Dr.  3.  B.  Barker. 

Another  Invjor  -njecimen  has  rhe  "lateral  snors  rather  more  liHtinet. 
The  dorsal  hfin«U  are  paie  rose-cnior,  .  n  alcohol*1.  It  agrees  in.  rhe 
shorter  npeinitata,  mailer  number  of  baudn.  less  carinared  scales-, 
lower  rostral,  &o. 

fhnrlmm.  141  -1.  40.  '2a.     17.  ±}.  C.  Oirard. 

A  large  specimen  from  Charleston  agrees  in  its  external  anatomy, 
hut  at  nr=»t  sight,  appears  entirely  black  above,  and  of  an  irregular 
state-color  beneath,  fin  a  e loser  examination,  however,  the  crana- 
verse  hand*  *re  obsoletely  ?i*iole,  especially  towards  the  tail.  Traces 
of  the  markings  on  the  head  may  likewise  be  distinguished.  Per- 
haps often  eon  founded  with  the  true  //  n.igtr. 

t.farh*f<»,  H.  C.        137-fl.  5*.  23.     26.  4*.        I*.  S.  B.  Barker. 
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B.  Azygos  plate  behind  the  rostral  separated  from  thefrontals  by 
small  plates. 

5.  Heterodon  slmus,  Holbb. — Vertical  plate  as  broad  as  long, 
much  longer  than  the  occipitals.  Rostral  broad  and  high.  Azygos  encir-» 
cled  by  five  or  eight  small  plates.  Mouth  very  short.  Dorsal  rows  25,  the 
three  or  four  externals  smooth.  Dorsal  series  of  35  blotches,  with  one  to 
three  other  series  on  each  side.  Abdomen  yellowish,  scarcely  maculated. 
A  narrow  black  band  across  the  forehead  in  front  of  the  vertical,  and  pass- 
ing through  the  eye  across  one  labial  to  the  angle  of  the  mouth. 

Syn.  Coluber  simus,  Linn.  Syst.  Nat.  ed.  xii,  I,  1766,  216. — 6m.  Linn. 
Syst  Nat.  ed.  xiii,  I,  iii,  1788,  1086. 

Heterodon  simus,  Holbr.  N.  Amer  Herp.  IV,  1842,  57.     PI.  xv. 

Heterodon  plalyrhinos,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  97.  PI. 
iii,  figs.  20-22. 

?  Vipera  capite  viperrens,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  56.     Tab.  lvi. 

Hog-nose  Snake. 

Vertical  plate  subheptagonal,  sometimes  nearly  triangular;  with 
three  sides  anteriorly,  the  lateral  against  the  postfrontals,  the  middle 
against  the  azygos  plates,  the  sides  very  obtusely  angled.  Superci- 
liaries  rather  short,  broad.  Ocoipitals  very  short,  almost  as  long  as 
broad.  Postfrontals  moderate,  the  exterior  angle  scarcely  reaching 
the  angle  of  the  loral ;  the  two  separated  by  three  small  plates  pos- 
terior to  the  azygos.  Anterior  frontals  not  much  smaller.  Azygos 
plate  resting  anteriorly  against  the  rostral,  and  touched  by  the  inner 
angle  of  the  prefrontal :  there  is  a  small  plate  on  each  side,  between 
it  and  the  notch  at  the  junction  of  the  anterior  and  postfrontals, 
while  behind,  the  space  between  it,  the  postfrontals,  and  the  vertical 
is  occupied  by  the  three  small  plates  already  mentioned.  This 
azygos  is  thus  surrounded  on  the  sides  and  posteriorly  by  five  small 
plates,  (this  number  is  sometimes  greater).  Rostral  broad  and  high, 
much  recurved.  Eyes  moderate,  situated  posterior  to  the  centre  of  im- 
aginary line  connecting  the  last  labial  and  rostral,  which  would  pass 
nearly  through  its  centre.  Loral  subtriangular,  acute  above,  scarcely 
reaching  to  the  exterior  angle  of  the  postfrontal,  a  small  plate  some* 
times  intervening.  Nasal  plates  rather  short  and  high ;  nostril  oc- 
cupying most  of  the  posterior  one,  its  infero-anterior  wall  constituted 
by  the  first  labial,  its  lower  by  a  small  plate.  Labials  7  above ;  in- 
creasing very  rapidly  from  the  diminutive  first;  5th  and  6th  largest; 
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all  much  higher  than  broad.     Lower  labials  9.     Curve  of  upper  jaar 
very  convex  and  short. 

Scales  back  of  the  head  short,  curved,  obeoletely  carinatecL  Dorsal 
rows  of  scales  25,  outer  rows  smooth,  sometimes  only  three,  the  cm- 
nation  slight,  increasing  to  the  medial  row.  Scales  shorter  and 
broader  than  in  the  other  type,  becoming  narrower  on  the  back; 
those  behind  rather  narrower  than  before.  Body  contracted  at  the 
anus,  then  expanding  or  swelling  on  the  tail,  which  is  thick  through- 
out, tapering  suddenly  at  the  tip.  Scales  on  the  tail  longer  and 
broader  than  those  of  the  upper  part  of  the  body  in  front ;  carniation 
not  very  distinct,  inferior  three  rows  truncated  behind,  especially  the 
highest. 

A  dorsal  series  of  transverse  black  blotches,  35  from  head  to  tip  of 
tail ,  the  27th  opposite  the  anus.  These  are  sometimes  obi  ique,  but  ge- 
nerally transverse,  and  with  the  anterior  and  posterior  margins  paral- 
lel :  they  are  about  0  scales  wide,  and  three  to  four  long,  with  light 
brownish  yellow  intervals  one  or  one  and  a  half  scales  wide.  On 
each  side,  and  opposite  the  intervals,  is  a  distinct  series  of  anbquad- 
rate  or  circular  black  spots  on  the  6th-9th  rows,  not  touching  those  an 
the  back,  and  between  them  a  dusky  shade  opposite  the  dorsal  spots* 
Below  these  again  are  usually  two  smaller  blotches  to  each,  spot; 
Intervals  between  the  spots  mottled,  yellowish  brown.  Beneath,  yel- 
lowish, with  obsolete  small  brown  blotches.  On  the  tail  there  are 
9  half-rings,  rather  wider  than  the  light  intervals,  and  somewhat  con- 
tracted above. 

A  narrow  black  line  crosses  the  forehead,  on  the  posterior  half  of 
the  postfrontals,  and  just  margining  the  vertical ;  this  passes  through 
the  centre  of  the  eye,  and  is  continued  to  the  postlabial.  A  medial 
patch  of  black  expanding  behind,  starts  from  the  commissure  of  the 
occipitals,  from  which  plates  others,  one  on  each  side,  pass  across  the 
angle  of  the  jaws,  the  three  confluent  with  the  dark  color  in  the  occi- 
pital*. In  //.  pfafyrhwo*  this  medial  patch  is  isolated,  and  not  in 
contact  with  the  occipital  one. 

(JKart'rtrm,  H.  (J.     117+1-  35+9.  25.     13.  3*.  C  Girard. 

Some  specimens  from  Abbeville,  S.  C,  vary  in  having  the  rostral 
separated  from  the  prefrontals  by  two  or  three  small  plates,  and 
the  asygos  entirely  cut  off  from  the  frontals  by  intervening  plates. 
Th<>  lower  wall  of  the  rostral  is  constituted  by  two  small  plates :  there 
is  a  second  small  plate  above  the  loral ;  in  fact  a  general  tendency  to 
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break  up  into  small  plates.  The  markings  on  the  back  are  restricted 
to  a  dorsal  series,  with  a  dusky  shade  opposite,  and  a  lateral  series 
opposite  the  light  yellowish  intervals ;  the  ground-color  of  the  sides 
a  quite  uniform  yellowish  brown.  Specimens  from  Mississippi  have 
the  dorsal  spot  smaller  and  nearly  circular. 


Abbeville,  S.  G. 

130+1.  55.  27. 

15}.  If. 

Dr.  J.  B.  Barratt. 

u 

119+1.  46.  25. 

19.    3}. 

tt 

it 

130+1.  32.  25. 

14}.  If. 

u 

a 

132+1.  30.  25. 

12.    1}. 

ti 

Mississippi, 

132+1.  34.  25. 

16.    2. 

Dr.  B.  F.  Shumard. 

a 

132+1.  39.  27. 

14.    2. 

u 

6.  Heterodon  nasiCUS,  B.  &  G. — Vertical  broader  than  long. 
Rostral  excessively  broad  and  high.  Azygos  plate  surrounded  behind  and 
on  the  sides  by  many  small  plates  (12-15).  A  second  loral.  Labials  short 
and  excessively  high.  Dorsal  rows  of  scales  23,  exterior  alone  smooth.  A 
dorsal  series  of  about  50  blotches,  with  four  or  five  others  on  each  side.  Body 
beneath  black.  A  narrow  white  line  across  the  middle  of  the  superciliaries ; 
a  second  behind  the  rostral.  A  broad  dark  patch  from  the  eye  to  the  angle 
of  the  mouth,  crossing  the  last  two  labials. 

8yn.  Heterodon  nasicus,  B.  &  G.,  Reptiles  in  Stansburtfs  Expl.  Valley  of 
Great  Salt  Lake,  1852,  852. 

Vertical  plate  very  broad,  subhexagonal.  Occipitals  short.  Rostral 
very  broad,  high,  more  than  in  the  other  species,  outline  rounded. 
The  interval  between  the  opposite  frontals,  the  rostral,  and  the  ver- 
tical occupied  by  a  number  of  small  plates,  from  10  to  12,  or  more, 
arranged  without  any  symmetry,  on  each  side  and  behind  the  small 
azygos.  The  base  of  the  rostrals  between  the  opposite  anterior 
nasals,  is  generally  margined  by  these  small  plates,  which  some- 
times, too,  are  seen  between  the  vertical  and  the  anterior  portion  of 
the  superciliaries.  This  crowding  of  plates  causes  the  anterior  part 
of  the  forehead  to  be  broader  than  in  H.  simus.  Eye  small,  its 
centre  rather  posterior  to  the  middle  of  the  imaginary  line  connecting 
the  tip  of  rostral  with  the  lower  angle  of  the  postlabial,  which 
line  scarcely  crosses  the  eyeball.  Orbital  plates,  10-13  in  number. 
Loral  triangular,  rather  longer  than  high,  separated  from  the  frontal 
by  a  small  plate.  Nasals  rather  short,  occasionally  with  the  lower 
part  of  the  nostril  bounded  by  a  small  plate.  Labials  8  or  9  above, 
all  of  them  higher  than  long;  indeed,  their  vertical  extension  is 
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the  angle  of  the  mouth  across  the  last  labial.  Behind  this  a  much 
broader  yellowish  band,  continued  without  interruption  into  the  neck 
behind  the  angle  of  the  mouth.  In  H.  nasicus  the  most  conspicuous 
feature  is  a  narrow  white  band,  much  narrower  than  the  darker  patch 
before  and  behind  it.  The  dark  patch,  to  the  angle  of  the  mouth, 
is  much  broader,  continuous  as  it  were,  with  the  broad  bar  between 
the  middle  and  anterior  light  lines,  which  corresponds  with  the  nar- 
row black  line  of  27.  simus.  The  other  distinguishing  features  are 
evident.  The  three  dark  patches  behind  the  head  are  much  as  in 
H.  simus. 

In  the  larger  specimens  from  Sonora  and  the  Copper  Mines,  the 
ground-color  is  yellowish  gray,  each  scale  minutely  punctate  with 
brown.  The  blotches  are  all  obsolete,  only  one  dorsal  and  two  lateral 
on  each  side  being  defined  by  darker  shades.  The  blotches  on  the 
sides  of  the  abdomen  are  wanting,  but  the  black  in  the  middle  is 
strongly  marked.  The  other  characters,  however,  are  preserved, 
except  that  the  exterior  row  of  dorsal  scales  is  more  or  less  carinated. 

Rio  Grande.  138+1.  45.  23.     7J.  U.      Gen.  S.  Churchill. 

RedRiver,Ark.         148+1.40.23.     12.  «.      {    ^McOdto* 

Ft.Webster  Santa  j  ±  ^  ^      ^  ^     ^  j  R  ^^ 

Rita  del  Cobre.     ) 
Sonora,  Mex.  150+1.  39. 23.     24.  3.  " 

A  specimen  from  California  has  the  rostral  rather  less  developed 
and  four  irregular  plates  on  top  of  head.     The  coloration  differs  in 
having  the  light  transverse  intervals  between  the  dorsal  blotches 
narrower,  especially  posteriorly. 

Calt/ornia.  137+2.  48.  23.     221.  4.      Dr.  Wm.  GambeL 
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Gen.  Char.  Body  s&heylindrxcal.  leeper  than  wide,  attaining 
often  a  considerable  size.  Head  elongated,  ovoid,  in  dome  instances 
narrow  anteriorly.  Vertical  plate  dnncgated,  sometimes  as  broad! 
anteriorly  as  long.  3upereiliaries  iarm?.  rabmangnlar.  Posterior 
frontaia  two  pairs,  an  internal  and  external,  both  elongated.  Pre- 
frontals sabquadrate.  A  3mail  LoraL  Postorbit&la  three  or  fbnr; 
anteorbitais  generally  two,  occasionally  only  one.  Temporal  shield* 
very  small,  nraembling  the  scales.  Cleft  of  month  omrecL  Doras! 
rows  of  scales  20-&5,  variable  in  some  species ;  diose  an  the  bade 
marinated,  on  the  aides  smooth.  Abdominal  scntelLn  :209-2&S  f 
posterior  large  and  entire.     Snheandal  scuteflm  ail  bifid. 

Ground-color  whitish  or  reddish,  yellow ;  a  triple  series  of  donaL 
black  blotches,  chose  of  the  medial  series  the  largest;  serosal 
series  of  smaller  hlotehes  on  the  ftanka.  Abdomen  nninnirrr  or  mav 
gniated,  with  an  oncer  row  of  blotches.  Head  of  the  same  color  as 
the  body,  maculated  with  black  spots.  A  narrow  band  <s£  blank 
across  the  ipper  mrface  becwien  sin*  eyes,  ami  a  pnstacniar  7irsa  m 
eacb  *ide,  <*xzendin?  obliquely  from  die  *ye  {own  go  die  amzie  of  die 
month.     A  black  vertical  patch  ia  often  seen  beneath  she  aye. 

Srs.     fftJtr.pktA,  Hr,r.aa.  N\  Amer.  Harp.  IYT  1*42,  7. 
pt/y.pk/A,  Ff.ir.r/iW.  Proe.  Acad.  3Fat.  5c.  Phflad.  VX  Is* .5:1,  Isl. 
O*  a  f.hx'Mt* f*  &iraf>  &  Ora.taDr  Reptiles  in  Sbi-nahtury  4  KxpL  of 
the  valley  of  r.he  Great  salt  Lake,  Iro'^  3o0- 
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1.  PHuopllis  melanoleucus,  Holbb. — Head  ovoid,  broad  behind. 
Anteorbital  1 ;  postorbitals  3.  Dorsal  rows  of  scales  29,  the  four  outer  rows 
smooth,  5th,  Cth,  and  7th  with  an  obsolete  keel.  Tail  about  \  of  total 
length.  Head  maculated  with  black ;  an  oblique  vitta  from  the  orbit  to  the 
7th  labial.  Color  of  the  body  whitish,  with  a  dorsal  series  of  very  large 
blotches,  the  24th  opposite  the  anus ;  anteriorly  and  posteriorly  emarginated 
on  the  anterior  third  of  the  body,  oblong  posteriorly.  Elongated  smaller 
blotches  on  the  flanks,  forming  three  indistinct  series,  often  confluent.  Ab- 
domen unicolor.  A  series  of  20-29  distinct  blotches  along  the  extremities 
of  the  scutellae. 

Stn.  Coluber  melanoleucus,  Daud.  Hist.  Nat.  Kept.  VI,  1799,  409. — 
Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  369;  and  Med.  &  Phys.  Res. 
1836,  122. 

Pituophis  melanoleucus,  Holbr.  N.  Amer.  Herp.  IV,  1842,  7.     PI.  i. 

Pine  Snake,  or  Bull  Snake,  Bartram,  Trav.  in  Carol.,  Geo.,  and  Florida, 
1791,  276.  N 

Head  robust,  conical.  Vertical  plate  subpentagonal,  broad  an- 
teriorly. Occipitals  a  little  larger  than  the  vertical,  and  as  broad 
anteriorly  as  long.  Internal  postfrontals  elongated  and  subtriangu- 
lar;  external  postfrontals  polygonal.  Prefrontals  quadrilateral,  se- 
parated by  the  rostral.  Rostral  narrow,  very  convex,  raised  above 
the  surface  of  the  snout,  and  reaching  the  internal  postfrontals. 
Nasals  very  large,  anterior  one  the  larger.  Nostrils  vertically  ob- 
long, situated  in  the  middle  and  between  both  plates.  Loral  ovoid, 
small,  horizontal.  One  large  anteorbital,  with  its  anterior  margin 
convex,  of  the  same  width  above  as  below.  Three  postorbitals, 
proportionally  large.  Temporal  shields  small,  six  or  nine,  or  more. 
Upper  labials  8,  7th  largest,  4th  coming  into  the  orbit.  Lower 
labials  14,  5th  and  6th  largest,  the  five  posterior  ones  quite  small. 
Posterior  pair  of  mental  shields  one-third  of  the  size  of  the  anterior 
pair,  and  reaching  backwards  to  opposite  the  middle  of  the  V v. ,  -  Gth 
labial.  Tail  conical  and  tapering,  forming  about  the  seventh  of  the 
total  length. 

The  ground-color,  when  living,  is  said  to  be  white ;  as  preserved  in 
alcohol  it  is  yellowish  brown.  The  head  is  maculated  with  small 
black  spots;  frontal  bar  rather  wide;  postocular  vitta  broad.  A  dor- 
are  in  P.  mclanoleuctu,  we  deem  it  expedient  to  place  Churchillia  bellona  in  the 
genus  Pituophis.  One  might  well  have  been  familiar  with  the  reptiles  of  North 
America  described  before .1851,  and  not  be  prepared  to  identify  specie?  presenting 
the  characters  just  alluded  to. 
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sal  series  of  very  large  blotches,  of  a  deep  chestnut-brown,  broadly 
margined  with  black  anteriorly  and  posteriorly.  These  blotches  are 
24  in  number  from  the  head  to  opposite  the  anus,  and  6  on  the 
tail,  where  they  extend  laterally  down  to  the  subcaudal  soutellse. 
More  or  less  confluent,  and  consequently  irregular  in  shape  on  the 
anterior  third  of  the  body,  they  are  posteriorly  subround  or  sub- 
quadrate,  emarginated  in  front  and  behind,  and  separated  from  each 
other  by  a  light  space  embracing  four  scales,  whilst  the  blotches  them- 
selves cover  six  scales.  The  flanks  are  blotched  but  very  irregularly; 
on  the  anterior  region  of  the  body  the  blotches  elongate  in  the  shape 
of  longitudinal  bands  or  vittse;  on  the  middle  region  three  indistinct 
series  may  be  traced,  alternating  and  often  confluent  by  their  corners ; 
posteriorly  there  is  only  one  series  opposite  to  the  dorsal,  and  often 
confluent  with  it,  so  that  the  corresponding  blotches  form  single 
patches,  extending  from  the  back  to  the  abdomen,  and  tapering  on 
the  sides.  The  abdomen  is  dull  yellow,  with  a  series  of  distant 
blackish  brown  patches  along  the  extremity  of  the  scutellae,  often 
extending  to  the  outer  row  of  scales. 

Carolina.  216.  60.  29.     55}.  8.  (on  dep.)  Acad.  Nat.  So. 


2.  Pltuophls  bellona,  B.  &  G. — Head  elliptical,  rather  pointed. 
Vertical  plate  very  broad  anteriorly.  A  second  anterior  vertical,  small,  and 
subcordiform.  Anteorbitals  2 ;  postorbitals  4.  Dorsal  rows  of  scales  31-35; 
the  seven  outer  rows  smooth.  Tail  about  -fa  of  total  length.  Head  macu- 
lated with  black ;  transverse  frontal  bar  extending  from  one  orbit  to  the 
other,  well  marked ;  the  oblique  postocular  vitta  rather  narrow,  and  reach- 
ing the  angle  of  the  mouth.  Color  of  the  body  whitish  yellow,  sometimes 
reddish  yellow,  with  a  dorsal  series  of  deep  black  blotches,  or  of  deep  brown, 
margined  with  black,  51  in  number,  from  the  head  to  the  origin  of  the  tail, 
and  a  series  of  smaller  spots  on  each  sides.  Ten  transverse  jet-black  bars 
on  the  tail.  Flanks  crowded  with  small  and  irregular  blotches.  Abdomen 
dull  yellow,  maculated  with  black  blotches  more  or  less  crowded. 

Syn.     Churchillia  beUona,  B.  &  G.  Reptiles  in  Stantbury'*  Expl.  Valley 
of  Great  Salt  Lake,  1852,  350. 
PituophU  ajfinis,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852,  181. 

Head  broad  behind,  and  well  separated  from  the  body  by  a  con- 
tracted neck,  very  much  tapering  to  the  end  of  the  snout,  subquad- 
rangular  from  the  eyes  forwards.  Upper  surface  flattened,  snout 
elevated  and  rounded.     Occipital  plates  triangular,  as  broad  anteri- 
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orly  as  long.  Superciiiaries  longer  than  either  the  vertical  or  oc- 
cipitals.  Vertical  subpentagonal  very  broad  anteriorly,  as  broad  as 
long,  and  very  much  tapering  posteriorly ;  its  sides  concave.  The 
second  small  subcordiform  anterior  vertical  is  situated  between  the 
external  postfrontals,  which  are  comparatively  the  larger.  Internal 
postfrontals  irregularly  triangular,  and  smaller  than  the  prefrontals, 
which  are  irregularly  quadrangular.  The  rostral  is  proportionally 
narrow,  and  raised  above  the  surface  of  the  snout,  not  reaching,  how- 
ever, the  internal  postfrontals.  Nasals  subquadrangular,  anterior  one 
a  little  larger ;  nostrils  situated  between  the  two  plates,  but  more  in 
the  posterior  one.  Loral  very  small,  narrow,  and  elongated,  hori- 
zontal in  position.  Two  anteorbitals,  inferior  one  very  small ;  upper 
one  very  regular,  slightly  convex  on  its  anterior  margin.  Postorbitals 
four  in  number,  occasionally  only  three,  the  two  upper  ones  a  little 
the  larger.  Numerous  small  temporal  shields.  Upper  labials  8,  6th 
and  7th  somewhat  larger.  Lower  labials  13,  7th  largest;  the  six 
posterior  ones  the  smallest.  Dorsal  scales  elliptically  elongated,  con- 
stituting 31-35  rows,  the  seven  outer  of  which  are  smooth,  the  others 
carinated,  the  five  outermost  very  sensibly  the  larger. 

The  ground-color  is  whitish  yellow :  on  the  anterior  third  and 
upper  part  of  the  body,  the  bases,  and  sometimes  the  two  anterior 
thirds  of  the  scales  are  jet  black,  so  as  to  make  the  ground-color 
appear  black.  There  are  51  large  chocolate-brown  dorsal  blotches, 
margined  with  jet  black  from  the  head  to  opposite  the  anus,  and 
10  on  the  tail.  On  the  anterior  portion  of  the  body  these  blotches 
are  subcircular,  or  rather  elliptical,  covering  in  width  seven  or  eight 
rows  of  scales,  and  four  and  two  half-scales  in  length ;  the  spaces 
between  embrace  about  two  scales.  Posteriorly  the  blotches  be- 
come quadrate,  and  the  intermediate  spaces  increase  so  as  to  be  at 
first  equal  to  the  blotches,  and  towards  the  origin  of  the  tail  they  are 
actually  wider  by  one  scale  than  the  blotches  themselves.  On  the 
tail  the  blotches  assume  the  shape  of  narrow  transverse  bars,  taper- 
ing downwards.  On  each  side  of  the  dorsal  blotches  is  a  series  of 
much  smaller  and  somewhat  irregular  blotches,  margined  with  black, 
the  blotches  being  opposite  to  the  light  spaces,  alternating,  but  not  con- 
fluent with  the  medial  blotches.  On  the  anterior  third  of  the  body  a 
series  of  small  blotches  is  obserted  on  the  flanks,  and  beneath  it,  a 
series  of  elongated  black  patches,  all  of  which  exhibit  a  tendency  to 
become  obsolete  vertical  bars,  more  apparent  posteriorly  in  very  large 
individuals,  giving  to  the  flanks  a  nebulous  appearance.    The  head 
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tionally  small,  in  33-35  rows,  the  7  outer  ones  perfectly  smooth  and 
somewhat  larger  than  the  remaining  rows. 

Ground-color  yellowish  brown,  with  three  series  of  dorsal  black 
blotches,  53  in  number,  from  the  head  to  opposite  the  anus,  with 
12  on  the  tail,  in  the  shape  of  transverse  bars.  Those  of  the 
medial  series  the  larger,  and  covering  8  or  9  rows  of  scales.  On 
the  anterior  part  of  the  body  they  are  subcircular,  embracing  longi- 
tudinally four  scales ;  posteriorly  they  become  shorter  by  one  scale. 
The  light  spaces  between  are  a  little  narrower  than  the  blotches 
themselves  for  the  twelve  anterior  blotches,  and  wider  than  the 
blotches  for  the  remaining  length  of  the  body.  The  blotches  of  the 
adjoining  series  alternate  with  those  of  the  medial  series,  being  oppo- 
site to  the  light  intermediate  spaces,  across  which  the  blotches  of 
either  sides  are  generally  united  by  a  transversal  narrow  band.  The 
flanks  are  densely  covered  with  small  and  irregular  blotches,  forming 
three  indistict  series,  confluent  in  vertical  bars  towards  the  origin  of 
the  tail.  Inferior  surface  of  the  head  yellowish,  unicolor.  Abdo- 
men dull  yellow,  with  crowded  brownish  black  blotches  in  series  on 
the  extremity  of  the  scutellae. 

Red  River,  Ark.    231.  52.  35.     38}.  4 J.  Capts.  Marcy&McClellan. 
"  231.  52.  33.    24}.  2f  " 

4*  Pltuopbls  catenlfer, .  B.  &  G.— Head  subelliptical,  flattened 
above.  Vertical  plate  elongated,  nearly  equilateral,  posterior  triangular 
portion  excepted.  Rostral  broad.  Anteorbitals-2;  postorbitals  3.  Loral 
trapezoidal,  proportionally  larger  than  in  other  species.  Dorsal  rows  of 
scales  31 ;  the  4  external  rows  smooth.  Tail  forming  about  \  of  the  total 
length.  Frontal  black  bar  conspicuous.  Postocular  vitta  of  a  jet  black, 
reaching  the  angle  of  the  mouth  between  the  penultimate  and  last  upper 
labials.  Color  of  body  grayish  yellow,  the  triple  series  of  dorsal  black 
blotches,  61  in  number,  from  the  head  to  the  origin  of  the  tail,  forming  a 
continuous  chain  all  along  the  back,  owing  to  the  confluence  of  the  lateral 
series  of  small  blotches  with  the  large  medial  series,  with  which  they  alter- 
nate. A  series  of  proportionally  large  subcircular  blotches  along  the  mid- 
dle of  the  flanks.  Middle  of  the  abdomen  unicolor,  with  an  external  series 
of  black  spots  on  each  side. 

Syn.  Coluber  catenifer,  Blainv.  Nouv.  Ann.  Mus.  Hist.  Nat.  Ill,  1834. 
PI.  xxvi.  figs.  2,  2  a,  2  b. 

Head  subelliptical.  Vertical  plate  maintaining  its  width  posteri- 
orly.    Superciliaries  proportionally   large.     Occipitals  very  much 
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,'.ij^r  iwuic,  .'ju>utudit2  31  rows,  the  outer  one  of  which  is  con- 

■ . .. .  rJ.\  v  :iiv  'arg*r.     Tail  very  tapering. 

.  ...* >■:■. I. ir  j.bwe  f*i.*e?cs,  with  a  triple  series  of  black  blotches 
uck,  7*  in  somber,  the  61st  opposite  to  the  anus :  17  on 
.ic  \*:1.      iiiv  '.'loa-hes  »:f  the  medial  series  are  prop>rtional]y  Tery 
\:  = . .   L  ^tJrctu^tjL&r,  lijtijger  than  broad,  covering  six  rows  of  scales, 
...  .1  :1k  iiuii  -.;  tbc  adjoining  rows,  embracing  longitudinally  five  or  six 
■„\:\  ?.      V  !Auu.rvw  !:^h:  space  of  one  scale  exists  between  each  blotch. 
i  iu   i.ijo:uiu4  xrries  i*  imposed  of  much  smaller  blotches,  alternat- 
ely iiid  c.  vcting  thrve  rows  of  scales  confluent  with  the  middle  ones, 
■  :i^s  -Waiii*^  a  continuous  chain  on  the  back,  and  epclosing  entirely 
":-ai  «bac\»  bet ween  the  blotches.     A  series  of  subeireular  or 
1     c  \'.»;eao»  ruis>  conspicuously  along  the  mil  lie  of  the  flanks, 
.   iili,  Cub,  0:h»  anl  7th  rows  of  scales.     These  are  SS  in  num- 
•v  .    \ik  '  Ut  opposite  to  the  aim*,  and  10  along  the  anterior  half  of 
.  v-   '-...     The  tive  first  blotches  are  elongated,  and  exhibit  a  tend- 
i.-\  :owu:-d»  forming  a  vitta  or  band.     From  the  middle  region  of 
i.  V-  !y  to  the  tail,  two  obsolete  series  of  very  sm^il  blotches  are  seen 
\u:h  the  series  of  the  flanks,  one  above  and  one  below. 
.W* '.well  i$  yellowish,  unicolor,  except  a  series  of  blotches  on  the 
.-liiica  of  the  scutellae,  extending  sometimes  to  the  outer  row  of 
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5.  Pltuophis  Wilkesti,  B.  &  G. — Head  elongated,  conical  for- 
wards. Vertical  plate  pentagonal,  much  broader  anteriorly  than  posteri- 
orly. Rostral  broad.  Anteorbitals  2 ;  postorbitals  3.  Loral  trapezoidal. 
Dorsal  rows  of  scales  29-31 ;  three  outer  rows  smooth.  Tail  £  or  ^  of  total 
length.  Frontal  black  bar  well  marked.  Postocular  vitta  extending  oyer 
the  last  upper  labial  to  the  angle  of  the  mouth.  Color  of  body  whitish  yel- 
low on  the  sides,  reddish  yellow  above,  with  a  dorsal  series  of  subqnadrate 
blotches,  70  in  number,  from  the  head  to  origin  of  the  tail,  and  proportion- 
ally smaller  than  in  any  other  species.  The  blotches  of  the  two  adjoining 
series  not  confluent  with  those  of  the  medial  one. 

Head  elongated,  subelliptical,  subpyramidal,  or  subcorneal  anteri- 
orly. Occipital  plates  much  longer  than  broad,  longer  than  either 
the  vertical  or  superciliaries.  Vertical  pentagonal,  concave  laterally, 
tapering ;  length  greater  than  the  width  of  its  anterior  margin.  Ex- 
ternal postfrontals  sometimes  divided  into  two  plates,  one  of  which 
has  been  called  upper  loral.  Internal  postfrontals  elongated,  very 
narrow  posteriorly,  sometimes  also  subdivided.  Rostral  broad,  not 
separating  the  prefrontals.  Nasals  equal  in  size ;  nostrils  intermediate 
and  nearer  to  the  frontals  than  labials.  Loral  not  very  large.  In- 
ferior anteorbitals  small,  and  situated  between  the  4th  and  5th  upper 
labials.  Postorbitals  nearly  equal  in  size,  and  generally  contiguous 
to  the  anterior  ones,  thus  excluding  the  labials  from  the  orbit,  into 
which,  however,  the  fifth  occasionally  enters.  Temporal  shields 
scarcely  to  be  distinguished  from  the  scales.  Upper  labials  8  or  9, 
4th  or  5th  occasionally  coming  into  the  orbit,  penultimate  the  largest 
Lower  labials  12  or  13,  5th  or  6th  the  largest,  the  six  posterior  ones 
very  much  reduced.  Dorsal  scales  elliptical,  forming  29-31  rows, 
the  three  outer  rows  perfectly  smooth,  slight  carinas  on  the  4th,  5th, 
and  6th  rows,  and  not  very  conspicuous  on  the  remaining  ones. 
Tail  conical  and  tapering. 

Ground-color  yellowish,  with  a  dorsal  series  of  subqnadrate  blotches, 
about  90  in  number,  20  of  which  on  the  tail.  These  are  deep 
brown,  margined  with  black  anteriorly,  entirely  black  posteriorly  j 
these  blotches  cover  transversely  8  or  9  rows  of  scales,  embracing 
longitudinally  five  to  seven  scales  on  the  anterior  region  of  the  body, 
and  two  or  three  posteriorly.  The  spaces  between  the  blotches  are 
of  the  uniform  width  of  one  scale  for  the  whole  length  of  the  body, 
decidedly  narrower  than  in  other  species.  A  lateral  series  of  blotches 
on  each  side  of  the  medial,  covering  three  rows  of  scales,  and  alter- 
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nating  with  the  medial  series.  A  series  of  blotches  along  the  middle 
of  the  flanks  opposite  to  the  blotches  of  the  medial  series  of  the  back. 
On  the  anterior  part  of  the  body  the  lateral  blotches  are  elongated, 
and  occasionally  combine  into  a  band  or  vitta  behind  the  neck.  On 
the  anterior  third  of  the  body,  an  indistinct  series  of  black  spots  may 
be  seen  between  the  scutellas  and  the  outer  series  of  lateral  blotches. 
Inferior  surface  of  head  and  abdomen  dull  yellowish  white,  with  two 
series  of  distant  blotches,  the  outer  series  more  conspicuous  than  the 
inner  one,  and  extending  to  the  end  of  the  tail. 

In  the  young  the  middle  region  of  the  abdomen  is  unicolor,  and 
the  external  series  of  spots  only  exists,  which,  together  with  the  series 
on  the  middle  of  the  flanks,  are  most  conspicuous. 

Puget  Sound,  Or.  215.  56.  29-31.  39f  5f .  (ondep.)  Expl.  Exped. 

"  209.  72.  29-31.  41f .  7f .  « 

Oregon.  209.  66.  29.        14*.  l\.  " 

"  213.  —  29.        13i.  1*.  " 


6.  Pltuophls  annectens,  B.  &  G.— Head  elongated,  elliptical. 
Vertical  plate  subpentagonol,  elongated,  posteriorly  obtuse,  with  sides  con- 
cave. Anteorbitals  2 ;  postorbitals  3.  Dorsal  rows  of  scales  33,  5  outer 
rows  smooth.  Triple  series  of  dorsal  blotches  confluent  for  nearly  the  whole 
length  of  the  body. 

Differs  from  P.  catenifer  in  having  much  smaller  dorsal  blotches, 
and  more  interspaced.  The  fifteen  anterior  blotches  of  the  three 
dorsal  scries  almost  united  in  a  transverse  or  oblique  band,  ante- 
riorly and  posteriorly  irregular.  The  blotches  on  the  flanks  are  also 
proportionally  smaller  than  in  P.  catenifer.  From  P.  Wilkesii,  which 
it  resembles  in  the  small  size  of  the  blotches,  it  differs  by  a  more  coni- 
cal head,  a  narrower  and  longer  vertical  plate,  and  a  rostral  reaching 
higher  up  on  the  snout.  The  loral  and  superior  anteorbital  are  quite 
large,  and  the  lower  anteorbital  very  small.  In  one  specimen  we 
have  noticed  5  postorbitals,  the  5th  contiguous  to  the  lower  ante- 
orbital, thus  constituting  a  continuous  chain  beneath  the  eye.  Dor- 
sal scales  in  33  rows,  the  5  outermost  perfectly  smooth. 

San  Diego,  Cal.        243.  71.  33.     28$.  4} §.        Dr.  J.  L.  Leconte. 
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Genus  SCOTOPHIS,  Baird  &  Girard. 

Gen.  Char.  Form  colubrine.  Body  cylindrical,  very  long- 
many  individuals  attaining  a  very  large  size,  perhaps  the  largest  of 
all  North  American  serpents.  Head  elongated,  rather  narrow. 
Vertical  plate  very  broad,  sometimes  wider  than  long.  Posterior 
frontals  very  large.  Postorbitals  2 ;  anteorbitals  one,  generally  very 
large;  the  longitudinal  extension  of  this  and  of  the  postfrontals  pro- 
ducing a  much  elongated  muzzle.  Mouth  deeply  cleft,  outline 
nearly  straight.  Dorsal  rows  of  scales  23-29 ;  those  along  the  back 
slightly  carinated  (9-15  rows),  on  the  sides  smooth.  Abdominal 
scutellae  from  200  to  235 ;  posterior  bifid.     Subcaudals  all  bifid. 

Color  brown  or  black,  in  quadrate  blotches  on  the  back  and  on  the 
sides,  separated  by  lighter  intervals.  Abdomen  "usually  coarsely 
blotched  with  darker.  In  one  species  dark  stripes  on  a  light  ground. 
Although  very  large  and  powerful,  many  of  the  species  of  the  genus 
are  characterized  by  their  extreme  gentleness,  rarely  becoming  en- 
raged, even  when  provoked. 

1.  Scotophls  alleghanlensls,  B.  &  G.— Vertical  plate  longer 
than  broad.  Posterior  upper  labial  largest.  Outer  7  rows  of  scales  smooth. 
Dorsal  rows  27.  Abdominal  scutellffl  235.  Color  black  below,  mottled 
anteriorly  with  white.  White  edges  to  some  scales,  imparting  an  appear- 
ance of  dorsal  and  lateral  blotches,  especially  in  the  young. 

Syn.  Coluber  aUeghanientis,  Holbr.  N.  Amer.  Herp.  I,  1836,  111.  PI.  xx; 
and  2d.  ed.  Ill,  1842,  85.  PL  xix.— Dekay,  New  York  Fauna.  Kept.  1842,  36. 
PL  xii,  fig.  26. 

Anterior  frontals  larger  in  proportion  than  in  S.  Lindheimeriu 
Superciliaries  subtriangular.  Upper  labials  8,  increasing  behind; 
posterior  the  largest.  Lower  labials  11,  5th  and  6th  largest,  de- 
creasing posteriorly.  Nostrils  more  in  the  anterior  nasal.  Outer 
seven  rows  of  dorsal  scales  smooth,  then  an  obsolete  carination,  in- 
creasing to  the  vertebral  series.     Each  scale  minutely  bipunctate. 

General  color  lustrous  pitch-black ;  beneath,  the  color  posteriorly 
is  uniform  slate-black ;  on  the  chin  and  throat  dull  yellowish :  these 
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'- %?+  -»  ;jaj   ^vtfiji*;  towards  each  other,  are  of  less  and  less 

_.:_.,  ...>&,.t:^  it  un  tanL  of  blotches :  tlie  anterior  fourth  shows 
_.;.  .:  j*^*****^  Ub  *taaci  fourth  most  of  the  black,  the  posterior 
.*!:  \ — :x~    bkik.      i  ft  separating  the  scales,  those  at  certain  suo- 

ax  hrtti  hack  and  aide*  will  be  found  to  hav*  their 


%.  * 


•j  .  ~^%c* 


^-;*.j  *a*t£U*fd  with  white,  as  if  the  fundamental  color  con- 
:,;.    _  ju«:  ammIh*  on  a  white  ground,  as  in  &.  LiniDiclvieriL 
. .   ^.j.;*.  CKAMttttm,  smaller,  sbowb  the  same  characters,  but  with 

.-. .  **v   '*-  £54-^1.  80.  f>7.     59 J.  10? .  S.  F.  Baird. 

*fc^*.  Sift-pl.  83.  27.     39|.  7*.  TTnknowiL 


1  l»dMbrf —crtl  B.  &  G.— Head  broader  than  in 
..*,.«.*»>/*.»•  Vertical  plate  at-  broad  anterior}?-  ae  long.  Posterior 
.;  ;  .;  **:.;«»!»  nntitlier  tban  in  8.  alUgkara>;7isit.  I>or»u2  series  29 :  abdominal 
■ . .  .i..\i  iL>s  £'M\  Black  dorbal  and  lateral  blotches :  intermediate  space 
-  ^_L:  :^.]«rc\i  with  scales  edged  with  white.  Scale  on  sides  of  neck  white. 
-.«*,_>  \.-u\  hiuifdi  ppot. 

.v.«r»itk)f>  moderate,  their  commissure  equal  in  length  to  the  verti- 
.**.  vV  \n\b  moderate,  above  the  4th  and  5th  labials,  centre  about 
^ls*±\  between  the  snout  and  angle  of  the  mouth.     Anterior  orbital 

.a-*^.  «.  nr If,  extending  nearly  to  the  outer  angle  of  the  vertical. 
."„..**  ivi*]H.-*"Mal,  highest  anteriorly.  Nasals  moderate,  including 
*.**: .;»  Utween  them.  Labial©  *  above,  moderate,  posterior  small; 
Lj  >{].■*  ;  posterior  very  small,  Oth  and  7th  largest.  Nine  rows  of 
».*.jr*  L*riw«xn  labials  and  abdominal  seutellae  at  the  angle  of  the 
'-..•.i»h  Outer  ten  rows  smooth,  then  caribated  very  obsoletely 
i*i:.rr  more  decidedly  and  in  increasing  degree  towards  the  back. 

T'l  -r  above  dark  lead  color,  constituted  by  a  dorsal  series  of 
■.|-*»J i angular  blotches,  about  34  from  bead  to  anus,  rather  acutely 
viuargiuate  before  and  behind,  occupying  a  width  equal  to  about  15 
*!*les.  The  lozenge-shaped  intervals  between  these  blotches  are 
fr^ui  two  to  three  scales  long  central!}',  dimin^hiog  and  becoming 
more  linear  posteriorly.  On  each  side,  and  alternating  with  the 
Unreal  series,  is  a  second  alternating  one,  composed  of  subrectangu- 
lar  elongated  blotches,  and  alternating  again  with  these  is  a  second 
indistinct  series  along  the  edge  of  the  abdomen.  The  entire  system 
of  coloration  is  very  difficult  to  define,  the  general  appearance  being 
that  of  a  black  suake  with  irregular  obsolete  mottlings  of  white. 
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The  intervals  between  the  blotches  may  be  indicated  as  being  white, 
with  the  centre  and  apex  of  each  scale  lead  color,  the  proportion  of 
the  latter  toeing  very  small  on  the  sides,  and  increasing  to  the  dorsal 
line.  The  scales  in  the  centres  of  the  blotches  have  the  basal  half 
narrowly  margined  witn  white,  as  is  the  case,  to  some  extent,  with 
the  lateral  spots.  Beneath  greenish  white,  with  the  centres  of  the 
scutellse  mottled  with  dark  slate-blue,  increasing  backwards.  Chin 
and  throat  immaculate  yellowish  white,  scales  on  the  sides  with  a 
bluish  spot  on  the  apex. 

The  colors  described  are  those  as  preserved  in  alcohol.  Probably 
the  color  of  the  animal  when  alive  is  much  like  that  of  Bascanion 
constrictor  or  Scotophis  alleghaniensis. 

In  the  general  obsoleteness  of  the  markings,  the  blotches  may 
sometimes  be  detected  as  more  or  less  confluent  between  the  different 
series. 

New  Braunfels,  Tex.     227+1.  81.  29.     36.  7.     Dr.  F.  Iindheimer. 

A  second  specimen  much  larger,  of  what  appears  to  be  the  same 
species,  differs  in  having  the  belly  nearly  uniform  yellowish :  the 
black  of  the  upper  parts  is  replaced  by  umber-brown.  The  blotches 
are  visible,  but  very  obsoletely. 

Indianola.  234+1.  85.  29.     60.  9.       Col.  J.  D.  Graham. 

3*  Scotophis  vulpinus,  B.  &  G. — Head  rather  short,  vertical 
broader  than  long.  Postfrontals  very  large,  as  long  as  the  verticals,  pe- 
nultimate upper  labial  largest.  Dorsal  series  26;  outer  4  rows  smooth. 
Abdominal  scutellse  203.  Subquadrate  dorsal  blotches  transverse,.  3  or  4 
scales  long.     Tail  tumid. 

Anterior  frontals  much  smaller  than  the  posterior.  Rostral  broad. 
Occipitals  broad,  rather  short,  longer  than  the  vertical.  Eyes  smaller 
than  in  S.  alleghaniensis^  centre  over  the  junction  of  the  4th  and  5th 
labials.  Upper  labials  8,  penultimate  one  the  largest,  last  somewhat 
smaller:  lower  10,  6th  the  largest.  Anteriorly  the  first  three  or  four 
rows  are  smooth,  there  they  are  very  obsoletely  carinated,  increasing 
towards  the  back,  although  everywhere  moderately  so.     Tail  thick. 

General  aspect  that  of  Ophibolus  eximius,  from  which  it  is  however 
distinguishable  by  the  carinated  scales  and  other  generic  features. 
Ground-color  above  light  brown.  A  series  of  broad  transverse  quad- 
rate  chocolate  blotches  extending  from  head  to  tail,  about  60  in  num- 
ber, 44  to  anus.    The  first  spot  anteriorly  is  divided  into  two  on  the 
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nape,  and  occasionally  the  blotches  anteriorly  are  irregular,  oblique, 
and  varying  in  size.  This  occurs,  however,  only  on  the  anterior  fifth 
of  the  body,  behind  which  the  intervals  between  the  blotches  are 
rectilinear,  nearly  equal,  and  about  one  and  a  half  scales  in  length. 
The  blotches  are  generally  embraced  between  the  5th  or  6th  rows 
on  each  side,  and  are  3  to  4  scales  long.  The  sides  of  the  blotches 
are  not  linear  but  obtuse  angled.  On  each  side  is  a  series  of 'smaller 
rounded  blotches  on  the  3-7 th  rows,  similar  in  color  to  those  on  the 
back,  and  like  them  with  a  black  border,  sometimes  more  or  less  in- 
terrupted. Another  series  of  subquadrate  black  blotches,  about  tho 
same  size  as  the  last,  is  visible  on  the  edge  of  the  abdomen,  some- 
times involving  the  1st  and  2d  rows  of  scales,  these  are  opposite  to 
the  dorsal  blotches.  Best  of  the  abdomen  yellowish  white,  with  al- 
ternating quadrate  blotches  of  black.  The  brown  color  becomes 
lighter  on  the  sides. 

Racine,  Wise.  202+1.  68.  25.     32.  7.  Dr.  P.  R.  Hoy. 

A  second  much  larger  specimen  from  Michigan  has  the  ground- 
color a  yellowish  brown,  and  there  is  a  black  streak  from  the  eye  to 
the  angle  of  the  mouth ;  a  second  vertical  stripe  under  the  eye.  The 
spots  on  the  back  are  only  about  45,  of  which  13  belong  to  the  tail. 

This  species  is  probably  allied  to  C.  calligaster  of  Say,  but  no  men- 
tion is  made  of  the  abdominal  blotches,  and  Drs.  Holbrook  and  Hal- 
lowell  assure  us  particularly  that  the  scales  are  smooth. 

Grosse  lie,  Mich.  202+1.  69.  25.     57.  9.         Rev.  Chas.  Fox. 


4.  ScotophlS  con  fin  Is,  B.  &  G. — Vertical  plate  longer  than  broad. 
Nostrils  more  anterior  than  in  S.  vulpinus.  Dorsal  rows  25,  outer  rather 
larger ;  exterior  6  rows  smooth ;  abdominal  scales  240.  Quadrate  dorsal 
blotches  elongated  throughout,  5-6  scales  long. 

Head  large,  broad.  Posterior  frontals  large;  anterior  consider- 
ably smaller  j  occipitals  broad,  large.  Eye  rather  large ;  centre  over 
the  line  joining  the  4th  and  5th  labials  :  orbits  above  the  whole  of 
the  4th  and  5th  labials.  Upper  labials  8,  penultimate  the  largest, 
last  one  large ;  inferior  12  or  11,  posterior  small.  Nostrils  nearly 
terminal.     Rostral  narrow,  high. 

Scales  rather  short.  Outer  six  rows  smooth,  remainder  very  obso- 
letely  carinated.     Exterior  row  rather  larger,  rest  nearly  uniform. 


*r+ 
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General  aspect  that  of  Ophibolus  eximius,  from  which  its  lar  *er  eyes 
and  head,  carina  ted  scales,  &c.  at  once  distinguish  it.  Ground- 
color ash-gray.  A  series  of  44  dorsal  blotches,  of  which  12  are  on 
the  tail.  These  blotches  are  dark  chocolate-brown,  with  obsolete 
black  margins.  They  are  included  between  the  6th  and  7th  row  on 
each  side,  and  about  six  scales  long.  They  are  very  regular  in  shape, 
longitudinally  quadrate,  rather  wider  transversely  in  the  middle,  and 
with  the  corners  slightly  produced  longitudinally.  The  gray  inter- 
vals are  thus  not  quite  rectilinear,  rather  elliptical,  but  of  the  same 
width  throughout.  On  the  2d,  3d,  4th,  and  5th  lateral  rows  is  a 
seoond  series  of  similar  blotches,  more  or  less  elongated,  especially 
anteriorly.  On  the  side  of  the  neck,  indeed,  the  blotches  are  con- 
fluent  into  very  narrow  distinct  stripes.  A  third  series  of  square 
blotches  on  the  side  of  the  abdomen,  involving  the  1st  and  2d  lateral 
rows.  Rest  of  belly  yellowish  white,  with  black  blotches;  anterior 
eighth  immaculate.  A  black  stripe  from  the  posterior  part  of  the 
orbit  to  the  angle  of  the  mouth,  which  it  reaches  on  the  anterior 
extremity  of  the  last  labial.  A  vertical  line  beneath  the  eye,  and 
the  edges  of  the  labials  in  front  also  black.  Some  blotching  on  the 
top  of  the  head,  which  is  too  indistinct  to  define. 

Compared  with  S.  vulpinus  the  eyes  are  larger,  the  vertical  plate 
longer,  the  nostrils  more  anterior,  the  carination  more  obsolete. 
Body  more  elongated.  Abdominal  scutellao  more  numerous.  Spots 
longitudinal,  not  transverse.  Scales  shorter,  broader,  more  obtusely 
angular. 

This  species  is  closely  allied  to  S.  gvttatus,  but  is  quite  distinct. 
Its  full  characters  can  only  be  seen  in  larger  specimens,  which  may 
have  been  confounded  with  S.  guttatus.  Very  probably  some  of  the 
numerous  synonyms  assigned  to  the  latter  species  may  belong  here, 
but  in  the  want  of  accurate  descriptions,  the  only  course  left  is  to 
give  a  new  name. 

Anderson,  S.  C.         239+1.  81.  25.     16*.  4}.         Miss  C.  Paine. 


5.  ScotophiS  laetus,  B.  &  G. — Similar  to  S.  confinis,  but  posterior 
frontals  larger.  Vertical  plate  longer  than  broad.  Dorsal  rows  29.  Ab- 
dominal scutellse  227.    Blotches  fewer. 

This  species  bears  a  close  resemblance  to  S.  confinis,  and  its  cha- 
racters may  be  best  given  by  comparison  with  the  latter.  It  differs 
therefore  in  the  greater  number  of  dorsal  rowB,  29  instead  of  25. 
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The  whole  body  and  head  are  much  stouter.  Exterior  eight  rows 
smooth,  rest  slightly  oarinated.  The  vertical  is  broad  before, 
rather  acute  behind.  A  probably  monstrous  feature  is  seen  in  the 
union  of  the  two  postfrontals,  except  for  a  short  distance  before,  and 
in  the  loral  and  postnasal  coalescing  into  one  trapezoidal  plate. 
Blotches  less  numerous.  A  broad  vitta  across  the  back  part  of  the 
postfrontals,  passing  backwards  and  downwards  through  the  eye,  and 
terminating  acutely  on  the  posterior  upper  labial.  A  blotch  across 
the  back  part  of  the  vertical,  and  extending  through  the  occipitals 
on  each  side  to  the  nape.  The  spots  are  larger,  longitudinal  through- 
out, with  occasional  exceptions. 

Its  affinities  to  8.  vidpinus  are  close.  The  vertical,  however,  is 
narrow,  the  eyes  much  larger,  dorsal  rows  29  instead  of  25.  The 
blotches  on  the  back  are  longitudinal,  and  fewer  in  number.  For 
the  full  description  of  this  species  also,  it  will  be  necessary  to  pro- 
cure larger  specimens. 

Red  River,  Ark.    227.  77. 29.     18.  3*.     Capts.  Marcy  &  M'Clellan. 


6.  Scotophis  guttatug,  B.  &  G. — Head  narrow.  Dorsal  rows  27, 
outer  one  scarcely  larger ;  abdominal  scutellse  215-235.  A  series  of  quadrate 
brick-red  blotches,  intervals  lighter.  Two  light  frontlets  on  the  head,  mar- 
gined with  black,  enclosing  a  dark  red  stripe  which  passes  through  the  eye, 
across  the  mouth  to  the  neck. 

Syn.  Coluber  guttatu8>  Linn.  Syst.  Nat.  I,  1766,  385. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1110. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  363 ;  and  Med.  &  Phys.  Res.  1835,  126.-Schl.  Ess.  Phys.  Serp.  Part, 
descr.  1837,  168.— Holbb.  N.  Amer.  Herp.  II,  1838,  109.  PI.  xxiy;  and  2d 
ed.  Ill,  1842,  66.     PL  xiv. 

Head  elongated,  outline  nearly  straight,  and  transversely  tapering 
from  the  sides  of  the  occiput  to  the  subtruncate  snout.  Vertical 
large,  longer  than  wide,  pentagonal,  with  the  lateral  margins  at  a 
very  slight  angle  with  each  other.  Occipitals  rather  narrow.  Eye 
moderate ;  centre  rather  in  advance  of  junction  of  4th  and  5th 
labials;  orbit  above  the  whole  of  these  labials.  Labials  8  above, 
penultimate  the  largest;  11  below. 

Body  elongated,  decidedly  compressed  to  the  tip  of  the  tail.  Dor- 
sal rows  27.  Carination  very  obsolete,  visible  only  on  the  13  central 
rows,  and  there  very  indistinctly ;  not  evident  on  the  tail.     Scales 
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rather  large,  triangular,  pointed.  The  exterior  row  little  if  any 
larger  than  the  rest. 

General  color  of  body  above  light  red,  paler  on  the  sides.  Along 
the  back  a  series  of  dorsal  blotches,  about  45  in  number,  32  from 
head  to  anus.  These  blotches  anteriorly  are  longitudinally  quad- 
rate, gradually  becoming  transverse;  in  front  they  are  concave  be- 
fore and  behind,  and  with  the  corners  produced  longitudinally, 
exteriorly  they  are  zigzag  convex.  The  color  of  each  blotch  is  a 
dark  brick-red,  with  a  deep  black  margin  half  a  scale  wide.  Ex- 
terior to  the  black  is  a  lighter  shade  of  the  ground-color.  On  each 
side  of  the  dorsal  series  is  a  second  alternating  one  of  smaller  elon- 
gated blotches,  similarly  constituted  as  to  color.  A  third  opposite 
to  the  dorsal,  occurs  on  the  edge  of  the  abdomen,  and  on  the  1st  to 
the  4th  row  of  scales :  in  this  the  red  is  lighter,  and  the  black  is  con- 
fined to  a  few  scattered  scales.  The  lateral  blotches  are  more  or  less 
indistinct  in  places,  and  frequently  confluent  with  each  other  and  the 
dorsal  series.  Posteriorly  too  they  are  reduced  more  or  less  to  the 
black  marks  in  single  scales.  Color  beneath  yellowish  white,  with 
subquadrangular  blotches  of  black,  generally  occupying  half  of  the 
inferior  surface  of  the  abdominal  scutellae. 

The  ground-color  of  the  sides  extends  up  on  the  forehead  in  the 
form  of  a  frontlet,  which  crosses  the  vertical  at  its  anterior  extremity, 
passes  backwards  along  the  top  of  the  head,  including. the  supercili- 
aries  and  outside  of  occipitals,  crosses  above  the  angle  of  the  mouth, 
and  runs  into  the  sides  of  the  neck.  This  is  narrowly  margined  on 
both  edges  with  black.  A  second  frontlet  across  the  front  of  the 
postfrontals,  narrower  but  similar,  and  bending  down  on  each  side  to 
the  anteorbital.  A  similarly  colored  blotch  on  the  commissure 
of  the  occipitals,  widening  behind  and  constituting  a  centre  to  the 
dark  red  space  enclosed  by  the  large  frontlet  on  the  back  of  the  neck : 
behind  the  one  just  mentioned  is  another  rather  larger,  and  the  two 
are  sometimes  confluent.  A  dark  red  stripe  is  included  between  the 
two  frontlets  just  described,  crossing  the  posterior  part  of  the  post- 
frontals, the  upper  end  of  the  anterior  frontals,  and* through  the  aye, 
across  the  angle  of  the  mouth  down  the  sides  of  the  neck.  Vertical 
edges  of  the  upper  and  lower  labials  black. 

Charleston,  S.  C.  214+1.  79.  27.    29}.  4}.  Dr.  Barker. 

Specimens  from  Kemper  Co.,  Miss.,  much  larger  in  sue,  agree 
exactly  in  the  pattern  of  coloration.     The  red  is,  however,  more  or 
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less  effaced;  probably  by  the  alcohol.  The  blotches  are  light  hazel, 
and  the  interspaces  light  chocolate. 

Smaller  specimens  from  Georgia  differ  only  in  having  the  blotches 
dark  hazel,  lighter  centrally.     The  intervals  are  ash-gray. 

The  young  sustain  a  close  resemblance  to  the  species  described 
from  Anderson,  S.  C.  The  scales  are  scarcely  if  at  all  carinated 
however;  the  dorsal  rows  two  more :  the  blotches  less  regularly  quad- 
rate and  not  elongate  posteriorly.  The  shape  of  the  head  and  its 
plates  are  different.  The  markings  on  the  head  in  the  latter  are 
reduced  to  a  uniform  black  band  across  the  postfrontals,  passing  back 
through  the  eye,  and  ending  acutely  on  the  angle  of  the  mouth.  The 
scales  also  are  more  carinated. 

Kemper  Co.,  Miss.  226+1.  69.  27. 

"  223+1.  66.  27. 

Mississippi.  —       —  27 

Savannah,  Ga.  226+1.  65.  27. 

Georgia.  236+1.  —  27. 

"  228+1.  —  27. 

7.  ScotophlS  quadrlvlttatus,  B.  &  G.— Shape  of  head  resem- 
bling most  that  of  S.  Ixtus.  Vertical  broader  anteriorly  and  more  tapering 
posteriorly.  Dorsal  rows  of  scales  27,  the  five  or  eight  medial  rows  alone 
carinated ;  the  carination  obsolete.  Greenish  yellow,  with  four  longitudinal 
brown  bands. 

Syn.     Coluber  quadrivittatus,  Holbb.  N.  Amer.  Ilerp.  Ill,  1842,  89.  PI.  xx. 
Chicken  Snake,  Bartb.  Trav.  in  Carol.,  Geo.  &  Florida,  1791,  275. 

Body  slender,  tail  very  slender,  about  the  fifth  of  the  total  length. 
Head  elliptical,  quite  detached  from  the  body  by  a  slender  neck. 
Eyes  large.  Vertical  plate  pentagonal,  slightly  concave  on  the  sides, 
equalling  in  length  the  commissure  of  the  occipitals.  The  lower  por- 
tion of  the  anterior  orbital  is  narrower  than  in  S.  Isetus.  Loral  tra- 
pezoidal. Two  elongated  and  small  temporal  shields.  Upper  labials 
8,  7th  largest;  lower  labials  10,  5th  largest.  Rostral  hexagonal. 
Scales  very  thin,  lozenge-shaped,  constituting  27  dorsal  rows.  Slight 
traces  of  carination  may  be  observed  on  the  five  or  eight  medial  rows. 
The  outer  row  is  composed  of  scales  as  high  as  long ;  in  the  second 
row  they  are  perceptibly  larger  than  the  remaining  ones. 

Ground-color  above  greenish  yellow,  with  four  longitudinal  brown 
bands,  covering  each  one  entire  row  of  scales  and  the  half  of  the  ad- 


SCOTOPHIS.  81 

joining  rows.  The  lateral  bands  thus  extend  along  the  3d,  4th.  and 
5th  rows,  the  4th  being  the  one  entirely  covered.  The  dorsal  bands 
extend  along  the  10th,  11th,  and  12th  rows,  the  11th  being  entirely 
covered.  The  space  between  the  dorsal  and  lateral  band  embraces 
four  entire  rows  of  scales,  and  the  half  of  the  adjoining  ones.  The 
dorsal  space  between  the  dorsal  bands  comprises  three  entire  rows  of 
scales  and  the  half  of  the  adjoining  rows.  The  abdomen,  head  and 
tail  beneath  are  uniformly  light  straw-color.  On  the  removal  of  the 
epidermis  the  dark  bands  disappear  to  a  considerable  extent,  and  then 
indistinct  and  obsolete  quadrate  spots  become  visible  on  the  sides, 
and  probably  on  the  back.  The  edges  of  many  of  the  scales  are 
lighter. 

Florida.  236+1.  93.  27.     23 J.  5f.  (ondep.)  Prof.  Agassiz. 
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long,  narrowing  on  the  sides  as  the  white  spaces  enlarge,  until  on  the 
outer  dorsal  rows  it  occupies  them  to  four  scales,  and  is  continued  to 
the  middle  of  the  abdomen ;  owing  to  a  sb'ght  obliquity  of  the  dark 
patches  on  the  back,  their  abdominal  extensions  are  very  apt  to 
alternate  with  each  other  on  the  middle  of  the  abdomen,  instead  of 
being  directly  opposite  and  confluent.  Every  transition  from  the  one 
condition  to  the  other  is  observable.  The  general  pattern  is  thus :  a 
black  body,  encircled  by  white  rings,  which  are  wider  on  the  sides 
and  beneath.  The  end  of  the  tail  is  distinctly  annul ated.  Occa- 
sionally some  of  the  black  scales  on  the  sides  have  indistinct  white 
spots  in  the  centres.  Labials,  plates  on  the  sides  of  the  head,  and 
above  in  front  of  the  vertical,  yellow,  with  black  margins. 

El  Dorado  Co.,  Col.    240.  52.  23.     28.  3 J.  Dr.  C.  C.  Boyle. 


2.  OphibolUg  §plendidu§,  B.  &  G. — Black  above ;  the  sides  black, 
with  a  white  spot  in  each  scale.  The  body  crossed  by  broad  bands,  consist- 
ing of  white  spots,  one  in  each  scale.     Dorsal  rows  23. 

Similar  in  general  features  to  0.  Boylii.  Vertical  plate  similar  to 
that  of  0.  Boylii  but  broader,  and  the  sides  more  nearly  parallel. 

This  species  forms  a  connecting  link,  as  to  color,  between  the 
blotched  varieties  of  0.  Sayi  and  0.  getvlus.  There  is  a  series 
of  dorsal  black  blotches  from  head  to  tail;  in  one  specimen  63, 
the  49th  opposite  the  anus;  in  the  other  52,  the  41st  opposite 
the  anus.  These  are  four  or  five  scales  long,  and  six  or  seven  wide. 
The  lighter  intervals  between  are  constituted  by  one  or  two  trans- 
verse rows  of  spots,  each  one  on  a  separate  scale.  The  scales  on  the 
sides  (from  the  1st  to  the  7th  or  8th  rows)  are  black,  each  one  with  an 
elongated  white  blotch  in  the  centre.  These  blotches  occupy  nearly 
the  whole  scale  on  the  exterior  row,  but  diminish  in  amount  towards 
the  back.  A  series  of  rhomboidal  darker  spots  is  seen  on  each  side 
opposite  the  light  intervals,  produced  by  the  less  amount  of  whito 
on  the  scales  at  that  place,  and  sometimes  extend  to  the  abdomen. 
The  abdomen  is  white,  blotched  not  very  deeply  with  black  two  or 
three  scales  wide,  and  a  continuation  of  the  dark  shade  in  the  pro- 
longation of  the  lateral  rhomboids.  The  blotches  of  the  opposite 
sides  are  sometimes  confluent  and  sometimes  alternate.  In  one  spe- 
cimen the  black  patches  are  rather  wider,  extending  nearly  to  the 
abdomen.     Head  less  blotched  with  yellow  than  0.  Boylii.     Differs 
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numerous  posteriorly.  Skin  between  the  scales  brown.  The  plates 
on  the  top  and  sides  of  the  head  have  each  a  yellowish  blotch ;  the 
labials  are  yellow,  with  black  at  their  junction. 

Prairie  Mer  Rouge,  La.  216.  52.  21.     42.  5.  Jas.  Fairie. 

Other  specimens  agree  except  in  having  bright  yellow  instead  of 
white  as  described ;  the  spots  too  are  rather  smaller,  and  manifest  a 
slight  tendency  to  aggregation  on  adjacent  scales,  so  as  to  form  trans- 
verse bands.  This  is  seen  more  decidedly  where  the  back  is  crossed 
by  about  70  short  dotted  yellow  lines ;  the  56th  opposite  the  anus. 
The  scales  between  have  very  obsolete  spots  of  lighter,  scarcely  dis- 
cernible. The  sides  are  yellow,  with  black  spots  corresponding  to 
the  dorsal  lines ;  indeed,  there  may  be  indistinctly  discerned  two  or 
three  lateral  series  of  alternating  blotches. 

Kemper  Co.,  Miss.        211.  52.  21.     47*.  6*.  D.  C.  Lloyd. 

«  9J.    —  " 

In  larger  specimens  from  the  West,  this  tendency  in  the  spots  to 
aggregation  is  still  more  distinct.  The  back  is  crossed  by  these 
dotted  lines  of  the  number  and  relation  indicated,  at  intervals  of  four 
or  five  scales;  the  spots  on  the  intervening  space  being  obsolete. 
These  lines  bifurcate  at  about  the  9th  outer  row,  the  branches  con- 
necting with  those  contiguous,  so  as  to  form  hexagons,  and  these  ex- 
tending towards  the  abdomen  again,  decussate  on  about  the  third 
outer  row,  thus  enclosing  two  series  of  square  dark  spots  on  each 
side.  These  lateral  markings  are,  however,  not  very  discernible, 
owing  to  the  confusion  produced  by  the  greater  number  of  yellow 
spots.  On  the  edge  of  the  abdomen  are  dark  blotches,  one  opposite 
each  dorsal  dark  space,  the  centres  of  the  scutellae  being  likewise 
blotched,  but  so  as  rather  to  alternate  with  those  just  mentioned. 

Specimens  from  Indianola  exhibit  all  varieties  of  coloration. 

Red  River,  Ark.  224.  49.  21.  33  J.  3}.  Capts.  Marcy  &  McClellan. 
Indianola.  213.  50.  21.     39  J.  4}.  Col.  J.  D.  Graham. 


4.  Ophlbolug  getulus,  B.  &  G.—  Black,  crossed  by  about  30  nar- 
row continuous  yellow  lines,  which  bifurcate  on  the  flanks,  the  very  obtuse 
angles  embracing  on  each  side  a  series  of  very  much  elongated  patches,  and 
in  fact,  by  the  union  of  the  branches  with  each  other,  dividing  the  back  into 
a  succession  of  large  black  hexagons. 
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Syn.  Coluber  getulut,  Linn.  Syst.  Nat.  1, 1766,  882. — Om.  Linn.  Syst.  Nat 
ed.  xiii,  I,  iii,  1788,  1106.— Harl.  Jouni.  Acad.  Nat.  So.  Philad.  V,  1827, 
858 ;  and  Med.  &  Phys.  Res.  1836,  122.— Peale,  Conk  Maol.  Lye.  I,  1829. 
PI.  v. 

Pseudoelaps  getulu*,  Fitz.  N.  Class.  Kept.  1826,  56. 

Coronella  getula,  Holbr.  N.  Amer.  Herp.  III.  1842,  95.     PL  xxi. 

Anguit  annttiattu,  Catebb.  Nat.  Hist  Carol.  II,  1743,  52.     Tab.  111. 

Thunder  Snake ;  King  Snake ;  Chain  Snake. 

Yery  similar  in  general  relations  to  0.  Sayi,  although  the  body 
appears  rather  stouter,  and  the  head  and  eyes  somewhat  larger  in 
proportion.  The  color  above  is  deep  lustrous  black,  crossed  by  about 
33  continuous  yellow  lines,  the  26th  opposite  the  anus.  These  lines, 
which  on  the  middle  of  the  back  are  narrow,  one-half  or  one  scale  in 
width,  widen  rapidly  till  they  meet  the  lateral  series  of  black  blotches, 
when  they  extend  longitudinally  in  either  direction,  and  anastomose 
with  their  fellows.  On  each  side,  and  alternating  with  the  dark  en- 
closures on  the  back,  is  a  series  of  deep  black  blotches,  extending 
from  the  abdomen  (where  those  of  opposite  sides  are  generally  con- 
fluent) over  the  1st  and  2d  outer  rows  of  scales.  These  blotches  are 
rounded  above,  five  or  six  scales  long,  and  separated  from  the  nearest 
dark  part  of  the  back  by  one  or  one-half  scale.  The  outer  edge  of 
the  abdomen,  and  the  exterior  dorsal  rows  between  these  blotches 
being  yellow,  causes  the  chain  pattern  to  be  continuous,  enclosing  a 
series  of  elongated  dorsal  spots,  from  7  to  10  scales  long  and  about 
17  wide.  Centre  of  abdomen  largely  blotched  with  black,  usually 
confluent  with  the  blotches  already  mentioned.  The  plates  on  the 
head  are  black,  with  yellow  spots. 

The  pattern  as  here  described  is  subject  to  some  irregularities,  the 
chain  being  sometimes  broken,  and  the  lines  oblique,  not  transverse, 
and  the  dark  blotches  of  opposite  sides  not  truly  opposite  to  each 
other. 

Anderson,  8.  C.  224.  48.  21.     30  J.  4  J.  Miss  C.  Paine. 

Charleston,  S.  C.         213.  52.  21.     47i.  71.  Dr.  S.  B.  Barker. 

Mississippi.  —    —  —      —    —       Dr.  B.  F.  Shumard 

5.  Ophlbolus  rhombomaculatus,  B.  &  G.— Light  chestnut, 
with  a  dorsal  series,  and  two  lateral  on  each  side  of  darker  rhomboid 
blotches.     Each  blotch  with  still  darker  margins. 

Syn.  Coronella  rhombomaeulata,  Holbr.  N.  Amer.  Ilerp.  Ill,  1842,  103. 
PI.  i xiii. 
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Above  light  chestnut-brown,  darker  along  the  back,  lighter  to- 
wards the  abdomen.  Each  scale  minutely  mottled  with  darker. 
Beneath  reddish  yellow,  obscurely  blotched  with  light-brown.  A 
series  of  52  dorsal  blotches  from  head  to  tip  of  tail,  the  42d  opposite 
the  anus.  These  are  irregularly  and  transversely  rhomboidal,  six 
or  seven  scales  wide,  one  and  a  half  to  two  and  a  half  long,  and  se- 
parated by  intervals  of  about  3  scales,  thus  wider  than  the  blotches. 
Their  color  is  darker  chestnut,  with  still  darker  margins,  and  some- 
times with  a  faint  areola  lighter  than  the  ground-color.  On  each 
side  and  alternating  with  this  series,  is  a  second  on  the  2d  to  the  6th 
outer  rows,  and  about  a  scale  long;  then  a  third  again  alternating  on 
the  1st,  2d,  and  3d  rows,  sometimes  involving  the  edges  of  the  scu- 
te 11  ae.  These,  though  smaller  than  the  dorsal  spots,  are  similar. 
They  are  sometimes  confluent  with  each  other,  though  rarely  with 
those  of  the  back.  There  is  a  dark  stripe  from  the  eye  to  the  angle 
of  the  mouth. 

Anderson,  S.  C.  203.  48.  21.     24.    3|.  Miss  C.  Paine. 

Georgia.  200.  44.  21.    28}.  3J.       Prof.  C.  B.  Adams. 

,-- 

6.  Ophlbolus  eximius,  B.  &  6. — Grayish  ash,  with  one  dorsal 
series  of  upwards  of  50  transversely  elliptical  chocolate  blotches,  with  two 
other  alternating  lateral  series  on  each  side. 

Syn.  Coluber  eximius,  Dbkay,  (Mss.)  and  N.  York  Fauna,  Kept.  1842,  38. 
PI.  xii,  fig.  25.— Hael.  Journ.  Acad.  Nat  Sc.  Philad.  V,  1827,  360;  and 
Med.  &  Phys.  Res.  1835,  123.— Stoebr,  Rep.  Rept.  Mass.  1839,  227. 

Pseudoelaps  Vt  Beeth.  Abh.  K.  Ges.Wiss.  Gott.  1, 1843,  67.  PL  i,  fig.U  &  12. 

House  Snake,  Milk  Snake,  Chicken  Snake,  Thunder  and  Lightning  Snake. 

Muzzle  rather  broader,  and  the  head  more  depressed  than  in  the 
first  described  species  of  the  genus:  in  other  respects  generally 
similar,  like  them  having  all  the  scales  hexagonal,  those  on  the  back 
scarcely  narrower  than  those  on  the  sides,  although  rather  more 
elongated  than  usual.  Vertical  longer  than  broad,  shorter  than  the 
occipitals.  General  color  above  yellowish  gray,  with  a  dorsal  series 
of  large  blotches,  55  in  number  from  the  head  to  the  tip  of  the  tail, 
the  45th  opposite  to  the  anus.  These  arc  transversely  elliptical,  about 
four  scales  long,  covering  12  to  15  scales  across  the  back,  (more  an- 
teriorly than  posteriorly,)  and  separated  by  intervals  of  one  and  a 
half  to  two  scales,  all  of  nearly  the  same  width.  The  spots  them- 
selves are  grayish  brown  or  chocolate,  with  a  broad  black  border,  and 
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the  centre  of  the  eye  being  in  the  centre  of  the  commissure,  not  an- 
terior to  it.  The  vertical  is  as  broad  as  long,  and  the  occipitals  are 
but  little  longer  than  broad.  The  superciliaries  are  very  short  to 
correspond  with  the  minute  eye.  All  these  plates  are  shorter  than 
in  the  corresponding  size  of  0.  eximius.  The  scales  on  the  body  are 
much  wider  in  proportion,  and  on  the  sides,  where  they  are  arranged 
more  in  quincunx,  owing  to  the  less  amount  of  truncation.  Entire 
body  much  stouter  than  in  the  allied  species. 

The  body  is  crossed  by  a  series  of  38  dorsal  blotches,  the  29th 
opposite  the  anus.  They  are  much  broader  and  larger  than  in  0. 
eximius,  and  extend  between  the  outer  dorsal  rows.  These  blotches 
are  chocolate,  lighter  on  the  sides,  and  distinctly  bordered  with 
black ;  they  are  about  five  or  six  scales  long.  The  intervals  between 
the  blotches  are  mottled  ash,  or  pepper  and  salt.  On  each  side  is  a 
second  alternating  series  of  black  blotches,  much  smaller  than  the 
dorsal,  and  extending  from  the  exterior  dorsal  row  on  the  edge  of 
the  abdominal  scutellse.  Beneath  yellowish  white,  with  distinct 
quadrate  black  blotches.  The  stripe  from  the  eye  to  the  angle  of  the 
mouth  as  in  0.  eximius. 

The  body,  viewed  from  above,  appears  encircled  by  a  series  of 
black  rings  in  pairs,  enclosing  a  third  of  an  ash- color.  The  tints  as 
usual  are  darker  on  the  back. 

Clark  Co.,  Va.  199.  49.  21.  36.  6f .  Dr.  C.  B.  Kennerly. 
Mississippi.  —    —   — Dr.  B.  F.  Shumard. 


8.  OphlbolllS  doliatus,  B.  &  G.— Red,  encircled  by  about  22  pairs 
of  narrow  black  rings,  each  enclosing  a  yellow  unspotted  ring.  Head  red, 
with  the  first  ring  of  the  anterior  pair  crossing  the  ends  of  the  occipitals. 

Syn.  Coluber  doliatus,  Linn.  Syst.  Nat.  I,  1766,  379. — 6m.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1096.— Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  362 ;  and  Med.  &  Phys.  Res.  1835,  125. 

CoroneUa  coccinea,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  II,  1837,  67.  PL 
ii,  fig.  11. 

CoroneUa  doliata,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  105.     PI.  xxiv. 

Head  rather  more  depressed  than  in  the  species  of  the  other  sec- 
tion. The  lower  postocular,  which  is  smaller  than  the  upper,  rests 
in  a  notch  between  the  4th  and  5th  upper  labials,  lying  longitudi- 
nally against  the  latter.  In  many  other  species  the  contact  is  not  so 
intimate. 
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Color  above  yellowish  white ;  in  life,  bright  red.  The  body  is  en- 
circled by  24  pairs  of  black  rings,  (the  19th  opposite  the  anus,)  each 
pair  enclosing  a  yellow  ring  between  them.  Along  the  back  the 
black  and  yellow  rings  are  nearly  of  equal  width,  the  three  covering 
a  length  on  the  back  of  five  or  six  scales.  Anteriorly  their  intervals 
are  8  or  9  scales  long,  posteriorly  somewhat  less.  The  black  rings, 
as  they  descend  on  the  sides,  separate  somewhat,  so  as  to  leave  an 
interval  of  about  three  scales;  they  are  also  somewhat  narrower 
than  above.  On  the  abdomen  they  are  generally  interrupted,  the 
corresponding  ends  of  the  same  ring  sometimes  meeting,  and  some- 
times alternating.  Occasionally  there  are  scattered  black  blotches 
on  the  belly  between  the  pairs.  The  anterior  black  ring  of  the  first 
pair  crosses  the  posterior  part  of  the  occipitals,  extending  across  be- 
tween the  angles  of  the  mouth.  The  head  in  front  of  this  is  red, 
with  a  small  black  ring  in  the  posterior  half  of  the  vertical.  The 
posterior  edges  of  the  labials  are  black. 
•  In  a  second  smaller  specimen  from  Mississippi,  there  are  17  pairs 
of  rings  to  the  anus,  and  4  on  the  tail.  The  whole  head  is  black, 
the  first  yellow  interval  beginning  just  back  of  the  occipitals. 

Not  having  a  specimen  of  0.  doliatus  from  the  Atlantic  States,  we 
are  in  some  uncertainty  as  to  whether  this  be  really  the  above  species, 
especially  as  it  differs  somewhat  from  Dr.  Holbrook's  description. 

Kemper  Co.,  Miss.        208.  49.  21.     18|.  2|.  D.  C  Lloyd. 

Mississippi  188.  50.  21.     8}.    It.      Dr.  B.  F.  Shumard. 


9.  Ophibolug  gentllls,  B.  &  6. — Muzzle  more  convex  and  acute 
than  in  0.  doliatus.  Body  brownish  red,  encircled  by  about  26  pairs  of 
broad  black  rings  enclosing  a  yellow  ring :  the  yellow  mottled  with  black 
on  the  sides.  Black  rings  broader  than  in  0.  doliatus.  Upper  part  of  head 
entirely  black. 

Ground-color  dull  red,  encircled  by  25  pairs  of  black  rings,  the 
21st  opposite  the  anus,  each  pair  enclosing  a  third  ring  of  yellowish 
white.  The  black  rings  are  conspicuously  broader  above,  the  three 
crossing  eight  scales  on  the  vertebral  row  anteriorly,  and  towards  the 
anus  about  five.  Anteriorly  the  intervals  between  successive  pairs 
consist  of  about  five  scales,  posteriorly  only  of  two  or  three,  thus  di- 
minishing considerably.  The  black  rings  contract  as  they  descend, 
those  of  each  pair  receding  slightly  from  each  other,  so  as  to  cause 
the  yellow  portion  to  expand  about  one  scale.     The  black  rings  are 
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continuous  on  the  abdomen,  those  of  contiguous  pairs  (not  of  the 
same  pair)  sometimes  with  their  intervening  spaces  black.  The 
scales  in  the  white  rings  are  always  more  or  less  mottled  with  black, 
especially  along  the  sides  of  the  body,  this  mottling  being  very  rarely 
observable  on  the  red  portion.  The  anterior  black  ring  of  the  first 
pair  is  extended  so  as  to  cover  the  whole  head  above,  except  the  very 
tip ;  the  yellow  ring  behind  it  involves  the  extreme  tip  of  the  qc- 
cipitals. 

A  larger  specimen  is  much  duskier  in  its  colors.  The  black  rings 
extend  on  the  back  so  that  the  contiguous  rings  of  adjacent  pairs  run 
into  each  other.  There  are  28  pairs  of  rings,  the  25th  opposite  the 
anus. 

In  a  specimen  from  Prairie  Mer  Rouge,  which  probably  belongs 
to  this  species,  there  are  but  21  pairs  of  rings,  the  19th  opposite  the 
anus.  The  rings  separate  more  on  the  sides  than  in  the  other  speci- 
mens, the  intervals  covering  some  six  or  eight  scales.  The  black 
rings  are  mostly  interrupted  below;  the  interrupted  ends  of  con- 
tiguous rings  of  adjacent  pairs  connected  by  short  black  blotches. 
The  white  rings  are  mottled,  and  the  head  is  black  as  described. 

Red  River,  Ark.   ?    198.45.21.     20.    2f.  j  ^^J^7* 

7  I     McClellan. 

"  201.  —  21.     271.  —  " 

?PrairieMerRouge,LoL  184.  45.  21.     16*.  2*.  Jas.  Fairie 
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Genus  GEOft^Lt  Baird  k  Oolard. 

Gen.  Char.  Vertical  plate  short,  very  broad.  Superciliaries 
broad,  and  the  cornea  scarcely  visible  from  above.  Head  rather 
high.  Outline  of  the  top  of  the  head  very  convex.  Two  poetorbit- 
als;  one  large  anteorbital.  Two  nasals,  very  short.  Rostral  broad, 
low.  Dorsal  rows  of  scales  perfectly  smooth,  in  17  rows,  overlap- 
ping or  imbricated.  Postabdominal  scntella  entire.  Poetfrontals 
much  larger  than  the  prefrontals.  Sixe  of  the  animal  very  large. 
Color  black. 

This  genus  has  a  strong  resemblance  to  Bascanion,  from  which  it 
differs  by  its  stouter  form,  much  broader  vertical,  one  anteorbital, 
undivided  postabdomidal  scntella,  &c.  From  Ophiboius  it  ie  dis- 
tinguished by  the  broader  superciiiaries,  deeper  head,  much  imbri- 
cated scales,  &c 


1.  deorgla  Cooper!.  B.  &  G. — Postorhitals  resting  on  the  4th 
labial.  Black  above,  dark  slate  beneath.  Xo  red  marks  evident  on  the 
abdomen. 

Stx.     Coluber  Cvuptri,  Holbb.  N.  Amer.  Herp.  m,  1842,  75.     PL  rri. 

Vertical  plate  pentagonal,  as  broad  as  long.  Much  shorter  than 
the  occipitals.  Width  of  head  greater  than  half  its  length.  Eye 
rather  small,  its  centre  above  the  junction  of  the  4th  and  5th  labials, 
and  anterior  to  the  middle  of  the  commissure.  Inferior  postorbital 
resting  on  the  4th  labial.  Loral  quadrangular.  Labials  7  above, 
increasing  in  size  to  the  4th ;  the  5th  small,  triangular,  and  having 
the  4th  and  6th  in  contact  above  it ;  6th  very  large ;  7th  scarcely 
smaller.  Color  intense  lustrous  black,  the  bases  of  the  scutellae 
clouded  with  lead-color.  Plates  on  the  inferior  surface  of  the  head 
with  the  centres  brownish  yellow. 

Specimen  described  belonging  to  the  Academy  of  Natural  Sciences. 

Aftam'tha,  Oa.  184.  60.  17.     60.  11.        Dr.  J.  E.  Holbrook. 
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Genus  BASCANION,  Baird  &  Girard. 

Gen.  Char.  Body  slender,  elongated.  Tail  very  long.  Head 
narrow,  deep,  long.  Eyes  very  large.  Postorbitals  2 ;  anterior  2, 
upper  very  large,  lower  very  small,  in  a  notch  between  the  2d  and  3d 
labials.  Fourth  labial  produced  up  behind  the  eye  to  meet  the  lower 
postorbital.  Loral  one ;  nasals  two.  Vertical  much  elongated  and 
narrow,  concave  externally.  Dorsal  rows  of  scales  17,  all  perfectly 
smooth,  and  subhexagonal.  Abdominal  scutellae  170-200 ;  posterior 
one  divided :  subcaudal  90-110,  all  bifid.  Colors  black  or  olive. 
Uniform  above;  lighter  below:  skin  between  the  scales  black. 
Young  blotched. 


1.  Bascanion  constrictor,  B.  &  G.— Vertical  diminishing  for 
half  its  length,  then  parallel.  Centre  of  eye  over  the  4th  labial.  In  the 
adult,  color  lustrous  pitch-black,  above  and  beneath  greenish  black,  some- 
times tinged  with  greenish  white.  Chin  and  throat  white.  The  young  are 
olive,  with  rhomboidal  dorsal  blotches ;  beneath  greenish  white. 

Syn.  Coluber  constrictor,  Linn.  Syst.  Nat  I,  1766,  385. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1109. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  348;  and  Med.  &  Phys.  Res.  1835, 112.-— Schl.  Ess.  Phys.  Serp.  Part, 
descr.  1837, 133.  PI.  v,  figs.  3  &  4.— Storer,  Rep.  Rept.  Mass.  1839,  225.— 
Holbr.  N.  Amer.  Herp.  Ill,  1842,  55.  PI.  xi. — Thomps.  Hist,  of  Verm. 
1842,  117.— Dbkay,  New  York  Fauna,  Rept.  1842,  35.     PL  x,  fig.  20. 

Eierophis  constrictor,  Bonap.  Fn.  Ital.  II,  1841.     Art.  Col.  leopard. 

Vipera  niger,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  48.  Tab.  xlviii. 

Black  Snake,  Kalm,  Reise  N.  Amer.  II,  17G4,  202. — Penn.  Arct.  Zool. 
Suppl.  II,  1792,  92. 

Vertical  plate  much  longer  than  broad,  pentagonal,  anterior  margin 
convex,  the  lateral  strongly  concave,  the  plate  rapidly  diminishing 
to  half  its  length,  thence  nearly  parallel,  terminated  by  a  rather  ob- 
tuse angle ;  a  little  shorter  than  the  occipitals.  Superciliaries  large, 
rather  broad.  Rostral  rather  broad  and  high,  wedged  to  a  slight 
extent  between  the  prefrontals.  Eye  large,  its  centre  before  the 
middle  of  the  commissure,  and   over  the  4th   labial.     The  lower 
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sides.  Beneath  greenish  white,  each  scutella  with  from  two  to  four 
dark  spots  on  the  edges.  Top  of  head  yellowish  gray,  posterior 
margins  of  both  pairs  of  frontals  dark  chestnut,  as  are  the  contiguous 
edges  of  the  superciliaries  and  vertical,  and  posterior  edges  of  the 
superciliaries  and  occipitals  as  well  as  a  small  blotch  on  the  outer 
edge  of  the  superciliaries,  and  a  broad  patch  in  the  centre  of  the  oc- 
cipitals running  up  into  the  vertical.  Sidejs  of  head  white,  especially 
labials  and  orbitals ;  tinged  with  bluish  behind  the  eyes,  and  spotted 
with  dark  brown. 

Specimens  over  18  inches  lose  the  blotching,  and  become  more  and 
more  uniform,  although  to  a  considerable  size  showing  traces  of  the 
spots  on  the  abdominal  scutellae. 

Carlisle,  Pa.  183+1.  91.  17. 

"  186+1.  83.  17. 

"  183+1.  91.  17. 
Anne  Arundel  Co., Md.  184+1.  94.  17. 

Anderson,  S.  C.  180+1. 100.17. 

"  177+1.  93.  17. 

Charleston,  S.  C.  177+1. 105.17. 


21.    54. 

S.  F.  Baird. 

15$.  3f. 

u 

21.    5*. 

a 

14*.  3*. 

J.  H.  Clark. 

2H.  5$. 

Miss  C.  Paine. 

21f.  5*. 

a 

214.  54. 

Dr.  S.  B.  Barker. 

,v 
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2.  Bascanion  Fremontll,  B.  &  G. — Black,  and  similar  to  B. 
constrictor,  but  stouter.  Scales  behind  the  head  broader,  those  on  the  back, 
narrower.     Tip  only  of  the  lower  jaw  white. 

The  single  specimen  in  our  possession  of  this  species  is  too  much 
mutilated  to  allow  of  an  accurate  diagnosis  of  its  character.  By 
comparison  with  a  large  number  of  specimens  of  Bascanion  con- 
strictor, its  distinction  is  sufficiently  evident.  For  the  reasons  given, 
however,  it  will  be  necessary  to  make  the  description  comparative 
with  that  of  B.  constrictor.  The  body  is  stouter.  The  scales  back 
of  the  head  a  good  deal  broader,  while  those  on  the  back  generally 
are  more  elongated  and  less  truncate.  The  head  is  larger  in  all  its 
dimensions.  The  color  appears  to  be  intense  black,  tinged  with  slate 
on  the  belly.  Head  entirely  black,  except  the  end  of  the  lower  jaw, 
which  is  white.  The  specimen  was  collected  in  California  by  Col. 
J.  C.  Fremont,  to  whom  we  dedicate  the  species. 


California. 


183+1.  —  17.     55.  12*.      Col.  J.  C.  Fremont. 
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3.  Bascanlon  Foxli,  B.  &  G. — Body  and  head  thicker  than  B. 

constrictor.    Tail  shorter.     Scales  broader,  the  two  outer  rows  haying  their 

exposed  surface  higher  than  long.    No  adult  procured.     Immature  sped- 

'  men  brownish  olive  tinged  with  blue :  a  series  of  transverse  blotches  on  the 

back.    Sides  spotted. 

This  species  is,  in  all  probability,  the  young  of  one  which  when 
adult  is  entirely  black,  and  as  such  confounded  with  the  true  B.  can." 
stridor.  Its  primary  differences,  when  compared  with  individuals  of 
the  same  size  of  the  latter  species,  are  to  be  seen  in  the  much  greater 
thickness  of  the  head  and  body  and  shorter  tail,  this  accompanied  by 
much  wider  scales  on  the  back  and  abdomen.  The  vertical  plate  is 
rather  broader  behind.  There  are  two  lorals,  one  above  the  other, 
this  probably  not  constant.  The  labials  are  higher.  The  scales  are 
all  broader ;  the  two  exterior  rows  having  their  exposed  parts  higher 
than  long.  The  posterior  part  of  the  body  and  tail  more  truly 
cylindrical  than  on  the  other  species.  Color  above  brownish  olive, 
tinged  with  blue  on  the  sides,  each  scale  with  a  deeper  shade  of 
brown  towards  the  tip.  A  series  of  very  obsolete  darker  transverse 
blotches  along  the  back.  Beneath  greenish  white,  with  darker 
blotches  on  the  sides  of  the  abdomen.  A  specimen  from  Pittsburgh, 
Pa.,  probably  belonging  to  this  species,  has  three  postorbitals  and  a 
single  loral.  It  has  also  19  dorsal  rows,  but  agrees  in  all  the  other 
characters. 

Grosse  Isle,  Mich.        183+2.  79.  17.     22.  5.  Kev.  Chas.  Fox. 

Pittsburgh,  Pa.  177+1.  85.  19.     15.  3J.    B.  A.  Fahnestock. 


4.  Bascanlon  flavlventrls,  B.  &  G.— Above  dark  olive-green, 
beneath  yellow.  Scattered  spots  of  black  on  the  sides  and  beneath.  Head 
across  superciliaries  narrower  than  distance  from  snout  to  end  of  occipitala. 
Lower  postorbital  in  contact  only  with  the  4th  labial. 

Stn.     Coluber  flaviventris,  Say,  in  Long's  Exped.  Rock.  Mts.  II,  1828, 186. 


General  characteristics  of  the  head  as  in  Bascanion  constrictor,  the 
differences  being  difficult  to  express  by  description.  Head  narrow, 
elongated.  Greatest  width  on  superciliaries  less  than  half  the  length 
of  plated  part  of  head.  The  lower  anteorbital  is  included  between  the 
2d  and  3d  labials,  the  upper  orbital  and  the  eye,  only  touching  the 


BASCANION.  97 

loral  by  one  corner.  Lower  postorbital  in  contact  only  with  the  4th 
labial,  the  5th  scarcely  touching  it  by  its  corner.  The  scales  are 
scarcely  as  much  elongated  as  in  B.  constrictor. 

Above  light  olive-green,  posteriorly  tinged  somewhat  with  reddish. 
Beneath  bright  greenish  yellow,  rather  lighter  on  the  tail,  this  color 
involving  the  lower  half  of  the  labials.  The  skin  between  the  scales, 
but  slightly  extensible,  is  black.  On  the  sides  the  scales  are  ob- 
scurely margined  with  greenish  yellow,  and  many  of  them  have  each 
a  single  spot  of  black,  generally  near  the  tip.  The  abdominal  scu- 
tellae  are  also  sparsely  spotted  in  a  similar  manner.  The  spots  are 
sometimes  wanting. 

A  specimen  from  California  differs  in  having  the  vertical  broader. 

Betw,Indianola&\    I*-  ,  .,    nA   -.-      oe   in      /^it-t.^1 
n      a        -        \    167+1.  90.  17.     35.  10.     Col.  J.  D.  Graham. 
San  Antonio*      )  • 

"  169+1. 95.  17.     29.  7}.  " 

California.  188+1.  91.  17.     34.  8  J.         Dr.  W.  Gambel. 


5.  Bascanion  Tetlistus,  B.  &  6. — Stouter  than  B.  JlaviventrU. 
Breadth  of  head  across  superciliaries  equal  to  half  the  interval  between  tip 
of  rostral  and  posterior  end  of  occipitals.  Lower  postorbital  in  notch  be- 
tween the  4th  and  5th  labials.     Olive-brown  above,  greenish  white  beneath. 

Head  broader  and  shorter  than  in  B.  flaviventris.  Vertical  rather 
shorter,  broader  behind.  Superciliaries  and  frontals  much  broader. 
Centre  of  eye  scarcely  in  advance  of  the  centre  of  commissure.  Pro 
file  more  rounded  in  front.  Above  olive,  tinged  with  brown;  be- 
neath greenish  white,  no  black  dots  visible.  There  appears  to  be 
little  if  any  black  in  the  skin  between  the  scales,  although  the  basal 
edges  of  the  scales  themselves  are  slightly  tinged. 

San  Jose,  Col.  171+2.  —  17.  34.  —         Dr.  J.  L.  Le  Conte 

Pugefs  Sound.  171+1.  89.  17.  30}.  8.  (ondep.)Expl.Exped 

"  164+2.  90.  17.  19.    5*.  " 

"  166+3.  79.  17.  29.    7.  " 

Oregon.  165+1.  —  17.  28.  —  " 
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'Jrzxt't  MAVTIC9PMIS,  Baiel  &  Gieabd. 

Or*.  Ceae.  Hixniiar  is  general  features  to  Baaamum^  but 
mor*  siender  and  elongated-  Tall  very  long.  Tbe  head  is 
a*  deep  at  broad,  and  tbe  vertical  plate  verj  narrow  and  long.  The 
most  atrikin?  feature  of  difference  is  seen  m  the  prolongation 
'if  the  OtL  posterior  labial  instead  of  the  4th.  to  meet  die  lower 
'irbiial  Huperciliark*  very  broad  and  projecting,  more  ao  in  pro- 
portion to  tbc  vertical  than  in  Batcaniou.  Boatxal  qnite  smalL 
Eye*  ve^y  large.  Portorbitak  2 ;  lower  resting  on  the  upward  ex- 
tension  of  tbe  5tb  labial,  not  touebed  by  the  Gtk  Anteorbitak  2 ; 
upper  very  large,  lower  very  small,  in  a  notch  between  the  &d  and 
4tl  labialfe.  One  loral  and  two  nasals,  with  the  nostril  intermediate. 
Scales  all  very  smooth.  iJorsal  rowE  17  or  15.  Abdominal  seuteDs 
200-210 ;  posterior  divided.  Subcaudal  95-150,  all  divided-  Ab- 
domen blotched,  seldom  nnicolar.  Marking  anteriorly  and  poste- 
riorly apt  to  be  different.  The  true  type  of  this  genus  is  to  be 
in  M.  'jrnatut,  B .  k  G. 

A.     Dor  gal  rotch  IT.      Tall  %  length  of  body. 


E.  Mart R  ©ptiifc  flasrellifonnlfc.  B  &  G.— Color  black  anteriorly, 
lighter  posteriorly.     Scales,  irben  lifter,  nith  darker  margins. 

Stk.  Anyuie  fapellifurmis,  Catebb.  Kat.  Hist.  Carol.  IL  174C :  54.  Tab.  liv. 
Colu'terfiap'Uum,  Shaw.  Gen.  Zol.  m.  1802.  475. 
CAuler  fiaptihfvrmi*,  Holbb.  5.  Amer.  Herp.  1,  153C,  107.    PI.  xix. 
Ftammi'j'hu  tiopcUi/trrmu,  Holbr.  K.  Amer.  Herp.  2d  ed.  HI,  1842,  11. 
PL  ii. 

<.  uatb-wkip  Snake,  Baxte.  Trar.in  CaroL,  Georgia,  and  Florida,  1791, 219. 

Vertical  plate  wide  in  front,  rapidly  tapering,  until  at  the  anterior 
third  it  is  less  than  half  as  wide  as  in  front,  thence  the  sides  are 
parallel,  acutely  pointed  behind.  Superciliaries  very  broad,  pro- 
jecting. Occipitals  as  long  as  the  vertical.  Postfrontals  large, 
interior  smaller.     Eye  large,  its  centre  considerably  in  advance  of 
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the  middle  of  the  commissure,  and  over  the  junction  of  the  4th  and 
5th  labials.  Upper  orbital  very  large,  extending  far  forwards  above, 
its  upper  angle  reaching  the  angle  of  the  vertical.  Loral  rather 
large,  higher  than  long.  Nasals  moderate.  Upper  labials  8 ;  the 
6th  subtriangular,  and  smaller ;  the  7th  and  8  th  largest  of  all,  elon- 
gated, equal.     Lower  labials  9,  the  5th  largest. 

Body  very  slender  and  attenuated.     Dorsal  rows  of  scales  17,  all 
smooth,  elongated,  even  the  exterior  row  longer  than  broad. 

Color  anteriorly,  above  and  on  the  sides  black,  this  distinct  for 
one-fourth  of  the  length,  fading  gradually  into  brown,  which  be- 
comes lighter  and  lighter  towards  the  tail.  Behind  the  black  portion, 
the  scales  above  are  brownish  yellow  at  their  basal  margin,  the  rest 
of  the  scale  more  or  less  mottled  with  the  different  shades  of  brown. 
The  darkest  tint  is  usually  seen  near  the  tip  of  the  scales,  this  on 
the  tail  forming  a  distinct  margin.  Beneath,  the  color  is  yellowish 
white,  on  the  anterior  fifth  so  much  blotched  with  purplish  brown  as 
to  be  nearly  uniform,  posterior  to  which  it  disappears  almost  en- 
tirely, being  represented  only  by  occasional  dashes.  The  ends  of 
each  scutella,  however,  on  their  margins,  exhibit  the  reddish  brown 
blotches,  and  are  colored  much  like  the  sides  of  the  body  at  that 
place.  The  centres  of  all  the  plates  beneath  and  on  the  sides  of  the 
head  are  yellow.  Anteorbital  mostly  yellow. 
8.  Carolina.  202-f  2.  96.  17.    44.  10J.     Dr.  W.  J.  Burnett 


2.  Maaticopliis  Hart gularls,  B.  &  G.— Light  doll  yellow,  tinged 
with  brown  above.  Beneath,  two  longitudinal  series  of  blotches  distinct  an- 
teriorly. In  alcohol,  and  especially  when  the  epidermis  is  removed,  the 
whole  animal  appears  of  a  soiled  white. 

8rv.     Piammophu  flavigvlarity  Hallow.  Proc.  Acad.  Nat.Sc  Philad.  VI, 
1852, 178. 

Size  very  large.  Vertical  plate  broad  before,  tapering  to  the  middle, 
where  it  is  about  half  as  wide  as  anteriorly,  thence  it  runs  nearly 
parallel.  Vertical  rather  shorter  than  occipitals.  Greatest  breadth 
across  superciliaries  less  than  half  the  length  of  the  portion  covered 
by  plates.  Occipitals  moderate.  Centre  of  eye  considerably  an- 
terior to  the  centre  of  commissure ;  over  the  junction  of  the  4th  and 
5th  labials.  Labials  8  above,  increasing  in  sise  to  the  5th,  which  is 
elongated  vertically,  the  7th  elongate  and  largest.  The  5th  forms 
part  of  the  inferior  and  posterior  wall  of  the  orbit,  as  in  all  the  species 
of  the  genus,  resting  above  against  the  lower  postorbital,  with  which 
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4lv  iUIi  ItiKtu)  t*  not  in  contact.  Dorsal  scales  broader  than  in  Bas- 
UM4.IJ,*  **H#*Hrt/Yry  their  sides  perfectly  straight,  slightly  truncate, 
vW  •!**  <vttbnr»  rounded.  Exterior  row  largest,  rest  gradually  di- 
*mVo»K>*\£      &t*l<*  on  the  tail  widely  truncate. 

*l  V  gnttnwd  color,  both  above  and  below,  may  be  described  as  a 
4i,tj:  »»n«~tvrUtvwf  tinged  with  light  olivaceous  brown  above.  This 
Imm  tint  cxinUi  in  the  form  of  a  shading  on  the  centres  and  towards 
tlv  <  [p*  of  the  scales,  leaving  the  bases  yellowish.  The  proportion 
<+(  h**+*  iDrrctases  towards  the  back,  and  in  older  specimens  some- 
+Im,«k  nn^prciuic*  the  yellow.  In  all  instances  a  darker  shade  is  seen 
4mm%!nU  lh*  tip  of  each  scale.  The  skin  between  the  scales  is  yel- 
V*-i*fc  Th*  tkcutellao  anteriorly  exhibit  each  two  rather  large  brown- 
4*fc  Millie*,  one  on  each  side  of  the  median  line,  constituting  two 
*f*i>  '>u  (no  abdomen,  which  fade  out  posteriorly.  Sometimes  the 
*^«r.Mi  *i*»  not  discernible,  the  blotches  spreading  so  as  to  constitute 
*  vta  k  *\\ru\c  to  the  margins  and  exterior  edges  of  the  scutellae.  The 
MAftfruor  portions  of  the  plates  under,  and  on  the  sides  of  the  head, 
4rtv  Mmilarly  blotched ;  the  same  tendency  being  observable  on  the 
yv*trnor  edges  of  the  plates  on  the  top  of  the  head,  by  the  deeper 
VM*^  »*f  the  olivaceous  brown  there  prevalent.     Anteorbitals  yellow. 

*""'  s'l]»'*n,an{o  1 193+2.  100.  17.     57}.  17}.  Col.  J.  D.  Graham. 

196+1.  100.  17.     65}.  15}.  " 

V,,.  X  ttu w/f/ir, Tex.  106+2.  94.    17.     69}.  15}.       F.  Lindheimer. 

X*  Kirrr.  Ark.  t    191+2.-      17.      57}.-       {  C^l^& 

(.     McClellan. 

In  Mimller  specimens  the  blotching  beneath  is  rather  more  de- 
oivl.%1  In  addition  to  the  colors  described,  the  back  is  crossed  by 
rutttihtii't  bars  of  darker,  eight  or  nine  scales  wide  and  half  a  scale 
Uu»!s.  This  color  is  also  seen  on  the  skin  between  the  scales  under 
tao  dtirk  bars,  where  the  bases  of  the  scales  themselves  are  darker 
utittvitl  of  light.  There  is  a  tendency  towards  stripes  on  the  side: 
tu«t  otio  of  light  brown,  on  the  outer  edge  of  the  abdomen ;  then  an 
iuiviTupted  yellow  one  at  the  junction  of  the  abdominal  scutellse  and 
outer  scales ;  then  brown  again  through  the  centres  of  the  rows. 
Thin,  however,  is  not  very  conspicuous.  Sometimes  the  dark  shades 
ou  tht<  sides  are  tinged  with  reddish.  The  obsolete  transverse  bars 
aiv  seen  at  intervals  of  one  or  two  scales. 
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.        [    197+2.96.    17.    41  J.  10.  Col.  J. D.Graham. 
w.     ) 


Betw.  Indianola 
San  Antonio. 

Indianola.  194+2.110.17.     40.    10*.  " 

"  197+2.110.17.    34f.  9.  " 


A  specimen  from  Fort  Webster  or  Copper  Mines  shows  the  stripes 
on  the  sides  much  more  distinctly,  running  through  all  the  dorsal 
rows  anteriorly,  and  crossed  by  the  indistinct  bars  already  referred 
to.  The  contrast  between  the  dark  chestnut-brown  spots  on  each 
side,  and  its  deeper  centre,  with  the  clear  yellow  of  the  edges,  is  very 
distinct.  Beneath  yellow,  with  the  blotches  reduced  to  mere  dull 
spots. 

Santa  Rita  del  Cobre  211+2.101.17.  39  I.  10  f.  Col.  J.D.Graham. 


3.  Mastlcopbls  mormon,  B.  &  G. — Head  rather  short.  Vertical 
plate  with  anterior  and  posterior  ends  nearly  equal,  concave  between.  Pale 
yellowish  red,  tinged  with  gray  anteriorly.  A  series  of  transverse  blotches 
across  the  back. 

Stn.  Coluber  mormon,  B.  &  G.  Reptiles  in  Stansbury'a  Expl.  of  Valley  of 
Great  Salt  Lake,  1852,  361. 


The  only  specimen  of  this  species  iu  our  possession  is  immature. 
Although  belonging  to  a  different  genus,  it  is  somewhat  similar  to  the 
young  of  B.  constrictor,  though  lighter.  The  occipitals  and  commis- 
sure of  the  mouth  are,  however,  much  shorter,  the  vertical  and  oc- 
cipital nearly  equal  in  length.  Vertical,  with  the  sides  concave ; 
dimensions  anteriorly  and  posteriorly  nearly  equal.  Scales  not  quite 
so  broad  as  in  Bascanion  Foxii,  though  broader  than  in  B.  con- 
stricter,  especially  on  the  anterior  row.  Above  pale  yellowish  red, 
more  grayish  anteriorly.  A  series  of  transverse  blotches  from  head 
to  tail,  as  in  Bascanion  constrictor,  though  rather  less  distinct.  Be- 
neath yellowish,  unspotted  except  on  the  outer  edges.  Stouter  in 
its  dimensions  than  the  young  of  Bascanion  constrictor. 

Owing  to  the  immaturity  of  the  specimen,  we  have  felt  in  doubt 
whether  it  should  be  referred  to  Bascanion  or  to  Masticophu.  The 
fact  of  the  5th  labial  being  in  contact  with  the  lower  postorbital  has 
rather  decided  us  in  favor  of  the  latter. 

Great  SaULake,  Utah.  178+1. 100. 17.  13}.  3}.  Capt.H.Stansbury. 
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B.     Dorsal  rows  15.     Tail  about  i  Ote  total  length. 

4.  Mastlcophls  ornatus,  8.  &  G.— Excessively  elongated.  Above 
very  deep  purple,  brighter  on  the  sides.  Beneath  mottled.  A  yellow  stripe 
on  each  side  of  the  abdomen,  and  two  pairs  of  short  yellow  stripes,  one  be- 
hind the  other,  on  the  anterior  part  of  the  body,  and  in  the  4th  dorsal  rows. 

In  this  form  the  peculiar  characters  are  carried  to  their  maximum 
of  development,  and  the  species  should  be  considered  as  the  true 
type  of  the  genus.  The  head  is  narrow,  much  elongated,  and  rather 
depressed ;  being  considerably  less  arched  than  in  M.  flageUiformis. 
The  vertical  is  very  much  elongated,  a  little  shorter  than  the  oc- 
cipital. The  muzzle  is  rather  broad  anteriorly,  owing  to  the  greater 
than  usual  development  of  the  anterior  frontals.  The  centre  of  the 
eye  is  considerably  in  advance  of  the  commissural  line,  and  behind 
the  junction  of  the  fourth  and  fifth  labial.  The  upper  ante- 
orbital  is  very  large,  the  lower  still  smaller  than  in  the  other  species; 
in  one  specimen  it  is  wanting.  The  sixth  labial  scarcely  touches  the 
postorbital ;  in  one  specimen  being  separated  by  a  small  plate.  The 
loral  is  elongated,  lower  than  in  M.  flagelliformis.  Labials  8  above, 
penultimate  largest;  9  or  10  below,  the  fifth  largest.  Rostral  broader 
than  high,  the  reverse  being  the  case  in  M.  flagelh'formis.  Dorsal 
rows  of  scales  15.  The  scales  are  broad,  very  large,  thin,  and  per- 
fectly smooth.  The  edges  are  nearly  straight,  tip  truncated  and 
rounded  off.     They  are  decidedly  broader  than  in  M.  flagclUformu. 

General  color  above  dark  purple,  becoming  almost  black  towards 
the  back,  brighter  on  the  sides.  The  colors  are  deeper  towards  the 
head.  Skin  between  the  scales  dark.  Beneath  yellowish,  blotched 
with  black.  Anteriorly  the  blotches  are  in  the  form  of  two  quite 
contiguous  rows  of  broad  mottled  spots,  which  become  broken  pos- 
teriorly, and  overspread  the  abdomen.  Anteriorly  these  are  dark 
brown,  posteriorly  they  are  lighter,  and  tinged  with  red.  The  tail 
is  immaculated,  reddish  white.  A  distinct  yellow  line  is  seen  along 
the  outer  edge  of  the  scutellse  involving  the  lower  edge  of  the  ex- 
terior row  of  scales,  and  through  the  five  exterior  rows  of  purplish 
scales  run  stripes  of  darker ;  the  bases  of  the  scales  being  yellow. 
A  vary  striking  mark  is  to  be  seen  in  two  pairs  of  short  yellow  stripes 
on  each  side,  one  pair  commencing  opposite  to  the  10th  scutella,  and 
running  back  about  six  scales;  the  second  about  opposite  the  29th 
scutella,  and  running  back  about  10  or  12  scales.    The  mark  is  on 
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the  fourth  row  and  adjacent  edges  of  the  3d  and  5th.  It  is  not 
entirely  yellow,  but  has  a  light  reddish  stripe  through  its  centre. 
There  are  faint  indications  of  a  repetition  of  these  marks  of  similar 
character  farther  behind,  but  the  specimens  do  not  show  them 
distinctly. 

Betw.Indianola  \  ^  ^^ 

&  El  Paso.       )  ' 


"  204+2.  152.  15.    65.    22. 


u 


5.  M astlcophis  t&eniatus,  B.  &  G. — A  broad  brown  dorsal  stripe 
margined  by  a  darker  line.  The  four  onter  rows  of  scales  on  each  side 
yellow,  with  a  dark  line  through  the  centre  of  each.  A  dark  line  along  the 
edge  of  the  abdomen,  making  six  dark  lines  on  each  side.    Beneath  yellowish. 

Syn.  Leptophis  taeniata,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 
181. 

Owing  to  the  mutilation  of  the  head  of  the  single  specimen  in  our 
possession,  it  is  impossible  to  describe  this  with  any  degree  of  accu- 
racy ;  in  its  general  relations,  however,  it  has  the  plates  much  as  in 
the  preceding  species.  . 

A  longitudinal  dorsal  band,  six  and  two  half-scales  wide,  olive- 
brown,  each  scale  with  a  rather  deeper  spot  in  the  centre ;  the  four 
and  a  half  scales  on  each  side  of  this  band  yellow,  each  row  with 
a  narrow  brown  stripe  through  its  centre,  fading  out  in  the  tail. 
There  are  thus  five  dark  stripes  on  each  side,  the  fifth  above  margin- 
ing the  dorsal  band.  Of  these  stripes,  the  1st  and  3d  are  narrow, 
each  showing  a  stripe  of  yellow  of  the  same  size  on  each  side  of  it ; 
the  2d  and  3d  are  closer  to  each  other  and  broader.  Beneath  yel- 
lowish, with  a  distinct  dark  stripe  on  each  side,  just  within  the  external 
row  of  dorsal  scales.  The  scutellse  otherwise  immaculated,  except  a 
few  scattered  dots  towards  the  head,  exhibiting  a  tendency  to  ar- 
rangement in  two  rows.     Extreme  bases  of  all  the  scales  black. 

California.  209+2.  157.  15.    48}.  14.       Dr.  W.  Gambel. 
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Genus  SALVADORA,  Baihd  &  Girard. 

Gen.  Char.  Head  elliptical,  detached  from  the  body  by  a  con- 
tracted neck.  Snout  protruding.  Cephalic  plates  normal.  Edges 
of  rostral  free.  Two  nasals.  One  loral.  Two,  occasionally  three 
anteorbitals  and  two  postorbitals.  Temporal  shields  small,  scalelike. 
Eyes  quite  large.  Two  pairs  of  mental  scutellae.  Tail  slender. 
Body  covered  with  smooth  scales.  Postabdominal  scutella  bifid. 
Subcaudal  all  bifid.     Color  diversified,  in  longitudinal  bands. 


Salvadora  Grahamlae,  8.  &  G.— A  dorsal  ochraceous  band  or 
vitta,  on  each  side  of  which  a  black  one  of  the  same  width.  Flanks  yellow- 
ish green.    Abdomen  uniform  dull  yellow.    Dorsal  scales  in  17  rows. 

Head  conical,  rostral  plate  very  prominent,  with  edges  free,  ap- 
pearing as  if  fastened  on  the  outside  of  the  snout  after  all  the  others 
had  taken  their  place.  Prefrontals  proportionally  large,  forming  the 
upper  edge  of  the  nostrils,  and  widely  separated,  for  the  two  anterior 
thirds  of  their  length,  by  the  rostral.  Postfrontals  but  slightly 
larger  than  the  prefrontals,  like  the  latter,  subrounded,  longitudi- 
nally narrow,  transversely  elongated,  and  produced  slightly  between 
the  postnasal  and  the  loral,  on  the  sides  of  the  head.  Vertical  sub- 
pentagonal,  much  elongated,  tapering  posteriorly  without  being 
pointed.  Occipitals  elongated,  posteriorly  truncated,  sides  rounded. 
Prenasal  larger,  subtrapezoidal ;  postnasal  subquadrangular ;  nostril 
situated  at  the  anteroposterior  angle  of  the  postnasal.  Loral  sub- 
triangular,  base  in  an  horizontal  line  with  the  head ;  apex  upwards 
produced  between  the  postfrontal  and  the  upper  anteorbital.  Upper 
anteorbital  large,  angular,  produced  to  the  upper  surface  of  the  head 
between  the  superciliaries  and  postfrontals.  Inferior < anteorbitals 
small  and  quadrangular,  lowest  situated  on  the  commissure  between 
the  4th  and  5th  labials*  Postorbitals  angular,  equal  in  size.  Two 
pretemporals,  shields  somewhat  larger  than  rest,  which  are  scarcely 
larger  than  the  scales.     Mouth  deeply  cleft,  undulating.     Upper 
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labials  9;  7th  largest,  the  4  anterior  ones  comparatively  small. 
Lower  labials  not  conspicuous,  10  in  number,  5th  largest,  the  three 
posterior  ones  scarcely  to  be  distinguished  from  the  scales.  Posterior 
pair  of  mental  scutellae  much  smaller  than  the  anterior,  extending  to 
the  middle  of  the  fif A  inferior  labial. 

Body  subcylindrical,  elongated,  tail  subcorneal,  tapering,  forming 
about  the  I  of  the  total  length.  Scales  elliptical,  disposed  in  17 
rows ;  outer  row  somewhat  broader,  the  rest  slightly  diminishing  to- 
wards the  dorsal  region. 

Surface  of  head  brown.  An  ochraceous  vitta  extends  from  the 
occiput  to  near  the  end  of  the  tail,  embracing  anteriorly  three  rows 
of  scales,  and  posteriorly  one  row,  and  two  adjoining  halves  to  oppo- 
site the  anus ;  on  the  tail  it  covers  two  half  scales.  On  each  side  of 
this  a  black  vitta  runs  parallel,  and  covers  the  same  number  of  scales 
anteriorly  and  posteriorly,  except  on  the  tail,  where  it  is  narrower, 
and  embraces  only  half  a  scale.  The  anteroinferior  margin  of  the 
scales  in  the  black  vitta  is  yellowish  green.  The  remaining  portion 
of  the  flanks,  embracing  four  rows  of  scales,  and  the  extremities  of 
the  scutellse,  is  uniform  yellowish  green,  with  the  bases  of  the  scales 
blackish,  as  is  also  the  skin.     The  abdomen  is  uniform  dull  yellow. 

Sonora,  Hex.  180-f  1.  97.  17.     28}.  7}.    Col.  J.  D.  Graham. 
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Scales  subelliptically  elongated,  strongly  carinated  except  the  outer 
row,  which  is  perfectly  smooth,  and  the  2d  row,  which  is  but  slightly 
carinated.  These  two  external  rows  are  broader  than  the  rest,  espe- 
cially the  outermost. 


Anderson,  S.  C. 

157+1.  130.  17. 

25}.  9$ . 

Miss  C.  Paine. 

ti 

154+1.  134.  17. 

24.    9}. 

tt 

Kemper  Co.,  Miss. 

154+1.  128.  17. 

27|.  10}. 

D.  C.  Lloyd. 

a 

154+1.  129.  17. 

25.    10. 

(( 

Virginia. 

154+1.  126.  17. 

33}.  8}. 

Anne  Ar.  Co.,  Md. 

155+1.  135.  17. 

21|.  8}. 

J.  H.  Clark. 

2.  Leptophls  mqjalls,  B.  &  G.— Reddish  green  above,  yellowish 
white  beneath.  Body  proportionally  stouter  and  tail  shorter  than  in  L. 
ativut.  Snout  and  whole  head,  including  vertical,  longer  than  in  latter 
species.    Dorsal  scales  in  17  rows. 

Head  more  pointed,  broader  on  the  temporal  region,  and  more 
tapering  on  the  snout  than  in  L.  cestivus.  Vertical  plate  subhexa- 
gonal,  broader,  and  postfrontals  proportionally  larger  in  comparison 
with  the  prefrontals,  than  in  L.  cestivus.  Occipitals  maintaining 
more  their  width  posteriorly,  obtuse-angled  behind.  Nasal  more 
elongated ;  loral  smaller,  and  longer  than  high.  Two  large  temporal 
shields  and  a  few  small  ones  behind.  Scales  strongly  carinated,  ex- 
cept the  outer  row  which  is  perfectly  smooth,  and  the  second  row, 
which  is  but  slightly  carinated.  The  scales  of  both  of  these  rows 
are  broader  than  the  rest. 

Indianola,  Tex.        163+1.111.17.     29}.  10.   Col.  J.  D.  Graham. 
"  156+1.  113.  17.    28}.  10}.  " 

Red  River,  Ark.       163+1.  111.  17.     28}.  9|.      \  c*Pte- ^«V * 

(.     McClellan. 

NewBraun/els,  Tex.  154+1.  115.  17.    23}.  8}.         F.  Lindheimer. 
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Genus  CHLOROSOIVA,  Wagl. 

Gen.  Char.  Head  elongated,  ovoidal,  separated  from  the  body 
by  a  slender  neck.  Snout  protruding.  Cephalic  plates  normal.  One 
nasal  plate,  with  the  nostril-  in  the  centre.  One  loral.  One  ante- 
orbital;  two  postorbitals.  Eyes  very  large.  Mouth  deeply  cleft. 
Tail  slender,  between  J  and  £  of  total  length.  Scales  all  perfectly 
smooth.  Postabdominal  scutella  bifid.  Subcaudal  all  bifid.  Uni- 
color. 

Syn.     Chhrosoma,  Wagl.  Nat.  Syst  der  Amph.  1830,  185. 


Chlorosoma  vernalis,  B.  &  G. — Uniform  green,  darker  above, 
lighter  beneath.    Dorsal  scales  in  15  rows. 

Syn.  Coluber  vernalis,  Dekay,  Mbs. — Harl.  Jonrn.  Acad.  Nat.  Sc.  Philad. 
V,  1827,  361 ;  and  Med.  &  Phys.  Res.  1835,  124.— Storeb,  Rep.  Rept.  Mass. 
1839,  224.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  79.  PI.  xvii.— Dekay,  N. 
York  Fauna.  Rept.  1842,  40.  PL  xi,  fig.  22.—  Thomps.  Hist,  of  Verm. 
1842,  117. 

Green  Snake. 

Head  proportionally  long,  ovoidal,  slightly  swollen  on  the  tem- 
poral region.  Snout  rounded  and  projecting  considerably  over  the 
lower  jaw.  The  rostral  plate  shows  but  little  from  above.  Outlines 
of  frontals  rounded,  prefrontals  proportionally  large,  and  more  than 
half  the  size  of  the  postfrontals.  Vertical  hexagonal,  elongated, 
posteriorly  more  tapering  than  anteriorly;  sides  slightly  concave. 
Occipitals  large,  subangular.  Superciliaries  quite  large,  broader  pos- 
teriorly than  anteriorly.  Postorbitals  two,  subquadrangular ;  lower 
one  resting  on  the  commissure  of  the  4th  and  5th  upper  labials. 
Anteorbital  angular  above,  rounded  below,  with  anterior  margin  con- 
vex. Loral  angular,  longer  than  high,  and  proportionally  well  de- 
veloped. Nasal  elliptically  elongated,  with  nostril  in  the  middle. 
Three  temporal  shields,  well  developed;  anterior  one  elongated, 
largest.     Cleft  of  mouth  curved  or  undulated.     Upper  labials  7; 
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4th  largest ;  5th  and  6th  nearly  equal  to  the  4th ;  3d  and  4th  be- 
neath the  eye,  forming  the  inferior  part  of  the  orbit.  Lower  labials 
8;  5th  largest;  the  three  anterior  and  three  posterior  ones  quite 
sm all.  Posterior  pair  of  mental  scutellae  longer  and  slenderer  than 
the  anterior  pair,  extending  much  beyond  the  5th  lower  labial. 

Body  elongated,  subcylindrical,  a  little  deeper  than  broad,  covered 
with  smooth  subhex agonal  or  subelliptical  scales,  constituting  15 
longitudinal  rows,  the  outer  row  broader  than  the  rest,  which  di- 
minish towards  the  middle  line  of  the  back.  The  tail  is  very  much 
tapering,  pointed,  and  forming  about  J  or  J  of  the  total  length 
Dark  green  above,  lighter  on  the  flanks ;  yellowish  white  beneath. 


Westport,  iV.  Y.  ? 

138+1.  79.  15. 

18.    5J. 

S.  F.  Baird 

u 

137+1.  74.  15. 

17.    5. 

it 

a 

132+1.  94.  15. 

17}.  6J. 

a 

Lebanon  Sp.,  iV.  T. 

—       —  15. 

15.    5}. 

Wm.  B.  Parker. 

u 

—       —  15. 

15.    6. 

a 

Carlisle,  Pa, 

130+2.  92.  15. 

18*.  6*. 

S.  F.  Baird. 

u 

130+1.  —  15. 

11}.  4. 

(( 

Racine,  Wise. 

128+1.  85.  15. 

12}.  4}. 

Dr.  P.  R.  Hoy. 

Portland,  Me. 

—       —  15. 

19}.  5}. 

Prof.  Caldwell. 

IC 

—       —  15. 

18.    5}. 

it 

Cambridge,  Mass. 

138+1.  79.  15. 

18f  5}. 

J.  H.  Richard 

a 

—       —  15. 

6§.  If- 

C.  Girard 

?  ?  Mississippi. 

138+1.  69.  15. 

20}.— 

Dr.  B.  F.  Shumard 
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i]c«np  lie  l<ih.  Oii.  Jtod  Tii  infrKlBiuiifc. 

Bc«dx  felnideT,  Fnl»rrlindrickL  "br-:»deT  litn  doer*-  Scljis  irc^nr- 
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Those  of  ibe  eii^riar  rc»ir  eon?jot-a?us]j  iTa&der.  TiH  siarL  ccna- 
end,  kad  t&penDr 
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The  lighter  bands  of  the  back  cover  the  4th  exterior  row  of  dorsal 
scales ;  the  series  of  black  dots  is  immediately  beneath  on  the  3d  row 
of  scales.  Tip  of  scales  of  exterior  row  black.  Head  above  black- 
ish brown,  beneath  mottled  with  black,  on  a  yellowish  green  ground. 
The  abdomen  is  regularly  and  transversely  barred  with  black  and 
light  yellow. 

San  Jose,  Col.      167+1.  81.  15.     12j.  lT9ff.    Dr.  JohnL.  Leconte. 
California.  —        —  —     4.      J.    (on  dep.)  Expl.  Exped. 

Oregon.  154+1.35.15.     8.      1TV   Dr.Avery  J.Skilton. 
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Genus  DIADOPHIS,  Baibd  &  Girard. 

Gen.  Char.  Head  subelliptical,  elongated,  depressed,  distinct 
from  the  body.  Cephalic  plates  normal.  Two  postorbitals,  and  two 
anteorbitals.  A  well-developed  loral.  Two  nasals ;  nostril  between. 
Eyes  large.  Mouth  deeply  cleft.  Body  slender,  subcylindrical ; 
tail  tapering.  Scales  smooth,  disposed  in  15  or  17  rows.  Postab- 
dominal  scutella  bifid.  Subcaudal  all  divided.  Unicolor  above,  and 
generally  with  a  light  ring  on  the  occipital  region.  Abdomen  lighter, 
unicolor,  or  punctate. 

A.  An  occipital  ring.  Eye  above  Hie  4th  and  bth  upper  labials. 
Dorsal  scales  in  15  rows. 

1.  Oladopllls  punctatus,  B.  &  0.— A  yellowish  white  occipital 
ring.  Body  bluish  black  above ;  yellowish  orange  beneath,  with  a  medial 
series  of  spots,  sometimes  absent.  Tail  beneath  unicolor.  Dorsal  scales  in 
15  rows. 

Syn.  Coluber  punctatus,  Linn.  Syst.  Nat.  I,  177G,  37G. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1089.— Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  354;  and  Med.  &  Phys.  Res.  1835,  117. — Stoker,  Rep.  Rept.  Mass* 
1839,  225.— Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  81.    PI.  xviii. 

Spiletes  punctatus,  Swains.  Nat.  Hist,  of  Fish.  Amph.  &  Rept.  II,  1839,  364 

Calamaria  punctata,  Sciil.  Ess.  Phys.  Serp.  Part,  descr.  1837,  39. 

Ring-necked  Snake. 

Head  very  much  depressed,  flattened  above ;  snout  rounded,  and 
overlapping  the  lower  jaw.  Vertical  plate  subpentagonal,  tapering 
backwards,  posteriorly  acute.  Occipitals  large,  elongated,  subangu- 
lar.  Prefrontals  irregularly  rounded,  posterior  pair  twice  the  size  of 
the  anterior.  Rostral  broad,  but  low.  Nasal  plates  large,  nostril 
intermediate.  Loral  quadrilateral.  Two  anteorbitals,  inferior  one 
narrow  and  the  smaller.  Superciliary  well  developed,  broader  pos- 
teriorly than  anteriorly.  Two  postorbitals,  inferior  one  very  small, 
situated  above  the  junction  of  the  5th  and  6th  upper  labials.  Tem- 
poral shields  conspicuous,  anterior  one  larger  and  elongated.    Upper 
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labials  8 ;  7th  the  largest,  4th  and  5th  forming  the  lower  part  of 
the  orbit.  Lower  labials  8;  5th  the  largest.  Two  pairs  of  mental 
scutellse,  extremity  of  the  posterior  pair  extending  beyond  the  5th 
lower  labial. 

Body  slender,  subcylindrical ;  tail  tapering.  Scales  subelliptical ; 
outer  row  but  slightly  larger.  Occipital  ring  of  the  width  of  two 
scales,  sometimes  narrower.  Upper  labials  yellowish,  like  the  lower 
jaw  and  inferior  surface  of  head  and  abdomen.  A  series  of  dark  sub- 
triangular  spots  along  the  lateral  margins  of  the  scutellae,  and  in  con- 
tact with  the  dark  color  of  the  flanks.  Abdomen  either  unicolor  or 
provided  with  series  of  similar  dark  spots  along  its  middle  region,  from 
the  anterior  third  of  the  body  to  near  the  anus.  The  spots  some- 
times elongate  transversely  in  the  shape  of  bars  across  the  abdomen. 


Carlisle,  Pa. 

148+1.  53.  15. 

13f.  3. 

S.  F.  Baird. 

tt 

158+1.  50.  15. 

13.    2J. 

tt 

tt 

158+1.  52.  15. 

14.    3. 

tt 

tt 

148+1.  44.  15. 

Hi.  24. 

tt 

Foxburg,  Pa. 

161+1.  56.  15. 

144-  3|. 

tt 

Pittsburgh,  Pa. 

159+1.  50.  15. 

15|.  34- 

tt 

French  Creek,  Pa, 

157+2.  36.  15. 

13*.  24. 

u 

Lebanon  Sp.,  JV".  T. 

—       —  15. 

5.      14. 

Wm.  B.  Parker. 

Georgia. 

141+1.  48.  15. 

10J.  2f. 

Maj.  J.  Le  Conte. 

Riceboro,  Ga. 

145+1.  36.  15. 

10.    1}. 

Dr.  W.  L.  Jones. 

A  specimen  from  Anderson,  S.  C,  exhibits  a  somewhat  slenderer 
head,  and  a  narrower  and  more  elongated  vertical  plate. 

Anderson,  S.  C.        155+1.  44.  15.     141.  2}.  Miss  C  Paine. 

Another  very  young  specimen  from  Mississippi  has  a  shorter  head, 
and  a  vertical  plate  proportionally  much  broader  and  shorter. 

Mississippi.  —       —  15.     5.      14-   Br.  B.  F.  Shumard. 


B.  An  occipital  ring.  Eye  above  the  3d  and  4th  lab:'ah.  Dor- 
sal scales  in  15  rows. 

2.  DladophiS  amabillg,  B.  &  G.— Body  above  deep  blackish 
brown ;  beneath  yellowish  white,  with  crowded  small  black  spots.  Occipital 
ring  narrow.     Dorsal  scales  in  15  rows. 

Head,  body,  and  tail  very  slender j  head  flattened  above;  body 

subcylindrical ;  tail  subcorneal  and  tapering  into  a  point.     Vertical 

8 
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plate  subpentagonal,  less  tapering  posteriorly  than  in  D.  punctatus, 
and  subacute.  Occipitals  narrow  and  elongated.  Frontals  as  in  D. 
punctatus.  Superciliaries  narrower,  and  nearly  of  the  same  width 
throughout  their  length.  Upper  labials  7;  6th  largest.  Lower 
labials  8 ;  5th  largest.  Scales  rather  short,  subelliptical,  consider- 
ably larger  on  the  sides  than  on  the  back,  especially  the  outer  row. 
Color  of  the  abdomen  extending  to  the  outer  row  of  scales,  the  pos- 
terior portion  of  which  alone  is  black.  Numerous  small  spots  are 
scattered  all  over  the  lower  part  of  the  body,  from  the  head  to  near 
the  end  of  the  tail..  The  upper  surface  and  sides  of  head,  as  well  as 
the  labials  of  both  jaws  and  chin,  are  blackish  brown.  The  abdomen, 
in  life,  is  in  all  probabilities  purplish,  judging  of  it  from  traces  of 
that  color  left  beneath  the  tail  of  one  of  the  specimens  preserved  in 
alcohol. 

San  Jose,  Col.        182+1.  59.  15.     12}.  2T%.     Dr.  J.  L.  Leconte. 
"  —      —  15.    9}.    2.  " 


3.  DladophlS  docills,  B.  &  G.— Body  above  uniform  ash-gray; 
yellowish  white  beneath,  spotted  with  black.  A  proportionally  broad  yel- 
lowish white  occipital  ring,  margined  with  a  narrow  black  line.  Dorsal 
scales  in  15  rows. 

Head  narrower  than  m'D.  amabills.  Vertical  plate  subpentago- 
nal, elongated,  sides  nearly  parallel  to  the  point  where  it  enters  be- 
tween the  occipitals.  Prefrontals  and  eyes  proportionally  much 
smaller  than  in  D.  amabills.  Body  very  slender,  covered  with  pro- 
portionally large  scales.  Head  above  blackish  brown.  Upper  labials 
and  head  beneath  yellowish,  mottled  with  black.  Occipital  ring  yel- 
lowish white,  covering  the  length  of  three  scales.  The  anterior  black 
margin  passes  to  the  black  spots  along  the  labials.  Small  black  spots 
are  irregularly  scattered  all  over  the  abdomen ;  they  form  one  series 
on  each  side,  along  the  exterior  and  posterior  margin  of  the  scutellae, 
to  the  tip  of  the  tail.  All  the  scales  are  uniform  ash-gray,  but  when 
examined  closely  they  appear  punctured  with  minute  black  dots. 
The  bases  of  the  scales  are  black  when  stretched  apart.  The  tail 
beneath  is  almost  unicolor,  exhibiting  but  very  few  dots. 

R.  San  Pedro  of 
R.  Grande,  or  )•     193+1.  57.  15.     11J.  21.    Col.  J.  D.  Graham. 
Devil's  River. 
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4*  DladophiS  pulchellus,  B.  &  G. — Body  above  greenish  brown, 
the  scales  minutely  dotted  with  black.  Beneath  deep  orange-red,  with  small 
black  spots  irregularly  scattered  all  over,  from  head  to  near  the  end  of  tail. 
Occipital  ring  broad,  margined  anteriorly  and  posteriorly  with  a  narrow 
black  line.     Dorsal  scales  in  15  rows. 

Head  small,  body  proportionally  long  and  subcylindrical ;  tail 
conical,  and  very  much  tapering.  The  vertical  plate  is  subpentago- 
nal,  and  still  less  tapering,  and  less  acute  than  in  the  preceding 
species.  Superciliaries  as  in  D.  amabilis.  Scales  subelliptical, 
elongated.  Outer  rows  larger  than  the  rest,  which  diminish  towards 
the  dorsal  line.  The  bright  color  of  the  abdomen  extends  to  the  two 
external  rows  of  scales,  which  are  unioolor,  the  spots  of  the  abdomen 
scarcely  passing  beyond  the  scutellae,  although  a  series  of  very  small 
spots  may  be  followed  along  the  upper  edge  of  the  2d  dorsal  rows  of 
scales  close  to  the  color  of  the  back.  The  upper  labial  and  lower 
jaw  are  yellowish  white. 

El  Dorado  Co.,  Col.  203+1.  60.  15.     14f.  2|.      Dr.  C.  C.  Boyle. 


C.  No  occipital  ring.  Eye  above  the  3d  and  4th  labials,  Dorsal 
scales  in  17  rows. 

5.  DladopMs  recalls,  B.  &  G.—  Body  above  uniform  greenish  ash ; 
beneath  light  yellow,  scattered  all  over  with  small  black  spots.  No  oc- 
cipital ring.    Dorsal  scales  in  17  rows. 

Head  proportionally  short  and  broad  behind;  head  less  depressed 
than  in  the  preceding  species,  though  flattened  above ;  snout  rounded. 
Eyes  very  small.  Vertical  plate  subpentagonal,  tapering  posteriorly. 
Superciliaries  narrower  anteriorly.  Body  long  and  subcylindrical. 
Scales  proportionally  large  and  elongated,  in  17  rows ;  those  of  the 
outer  row  conspicuously  broader.  The  upper  and  lower  jaws  and 
inferior  surface  of  head  maculated  with  black,  on  a  light  ground. 
Color  of  the  abdomen  extending  to  the  outer  row  of  scales,  which  are 
dotted  with  black  posteriorly.  The  black  spots  on  the  abdomen  ex- 
tend considerably  beyond  the  anus. 

Sonora,Mex.  237+1.58.17.     22f .  3i.    Col.  J.  D.  Graham. 
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Genus  S  O  I¥  O  R  A,  Baird  &  Girard. 

Gen.  Char.  Head  continuous  with  the  body,  very  much  nar- 
rower on  the  snout.  Cephalic  plates  normal.  Vertical  plate  narrow 
anteriorly.  Superciliaries  proportionally  large.  One  loral.  One 
anteorbital  and  three  postorbitals.  Two  nasals.  Eyes  proportionally 
large.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudal, 
divided. 

Sonora  §emlannulata9  B.  &  G.— Body  above  annulated  with  jet 
black ;  tail  completely  annulated ;  intermediate  space  wider,  orange-red  on 
the  dorsal  region,  greenish  on  the  sides,  with  bases  of  scales  blackish.  Dor- 
sal scales  in  15  rows. 

Snout  subquadrangular,  elongated.  Vertical  plate  widening  pos- 
teriorly to  the  occipitals.  Occipitals  elongated,  margin  irregular. 
Postfrontals  angular,  not  reaching  the  orbit.  Prefrontals  trapezoidal, 
two-thirds  of  the  size  of  the  postfrontals.  Rostral  very  much  de- 
veloped. Nostrils  in  the  middle,  between  the  two  nasals.  Loral 
elongated,  horizontal,  angular.  Eyes  circular.  Superciliaries  angu- 
lar, lozenge-shaped.  Anteorbital  one,  subcrescentic,  narrow,  resting 
on  the  third  upper  labial.  Postorbitals  three,  angular,  upper  one 
largest,  produced  between  the  superciliaries  and  occipitals,  and  touch- 
ing slightly  the  vertical.  Three  temporal  shields,  anterior  one 
largest,  and  angular.  Mouth  deeply  cleft,  undulated.  Upper  labials 
7 ;  nearly  equal  in  size ;  first  and  last  smallest.  Inferior  labials  8 ; 
4th  largest.  Body  subcylindrical,  covered  with  smooth  scales,  pro- 
portionally broad,  and  forming  15  rows,  outer  row  but  slightly 
broader.     Tail  tapering  to  a  point. 

Body  above  crossed  with  transverse  jet-black  bars,  25  from  head 
to  anus,  extending  between  and  involving  the  exterior  rows,  becom- 
ing narrower  on  the  flanks:  along  the  back  3  to  4  scales  long. 
Space  between  the  bars  above  orange-red,  one  scale  wider  than  the 
black  bars ;  on  the  sides  greenish,  with  the  base  of  the  scales  black- 
ish. On  the  tail  6  black  rings,  continuous  all  around,  covering  2  to  3 
scales;  intermediate  space  red-orange,  4  or  5  scales  wide.  Beneath  uni- 
form dull  green,  the  black  bars  of  the  body  not  touching  the  scutellse. 

Sonora,  Mex.  149+1.  39.  15.     9  J.  1|.      Col.  J.  D.  Graham 
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Genus  RHINOSTOMA,  Fitz. 

Gen.  Char.  Head  small,  subcorneal,  pointed,  continuous  with 
the  body.  Rostral  large,  prominent.  Two  pairs  of  frontal  plates. 
Vertical  cordiform.  One  nasal ;  nostril  in  the  middle.  One  loral. 
One  anterior  and  two  postorbitals.  Superciliaries  very  small.  Eyes 
small,  over  the  3d  upper  labial.  Mouth  small.  Scales  smooth,  in 
19  rows.     Postabdominal  scutella  MmSe.    subcaudal  scutellae  bifid. 

Syn.    Rhinostoma,  Fitz.  N.  Class.  Kept.  1826,  29. 


Rhinos  torn  a  cocclnea,  Holbb. — Body  yellowish  red  (said  to  be 
crimson  in  life),  crossed  by  pairs  of  black  rings,  enclosing  each  a  yellow 
one. 

Syn.  Coluber  coccinetu,  Blum,  in  Licht.  and  Voigt,  Magaz.  V,  1788.  PL  v. 
— Gm.  Linn.  Syst.  Nat.  ed.  xiii,  I,  iii,  1788,  1097. — Harl.  Journ.  Acad.  Nat. 
Sc.  Philad.  V,  1827,  356;  and  Med.  &  Phys.  Res.  1835,  119. 

Heterodon  coccineus,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  102.  PL 
iii,  figs.  15  and  16. 

Rhinostoma  coccinea,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  125.     PL.xzx. 

Scarlet  Snake. 

Body  slender,  cylindrical,  tense,  and  rigid.  Dorsal  scales  rhom- 
boidal,  rather  elongated.  Vertical  plate  very  large,  cordiform  or  sub- 
hexagonal,  almost  as  broad  anteriorly  as  long ;  obtuse  angled  before, 
acute  angled  behind ;  the  two  outer  sides  short,  parallel.  Occipitals 
large,  a  little  longer  than  the  vertical.  Postfrontals  large ;  prefrontals 
much  smaller.  Rostral  projecting  forwards,  acute,  causing  the  snout 
to  be  pointed,  not  recurved  nor  compressed  into  a  ridge  as  in  Heterodon. 
Eye  small,  its  centre  over  the  3d  labial,  and  over  the  middle  of  the 
commissure.  Postorbitals  two \  anteorbital  one.  The  superciliaries 
are  very  small  and  narrow,  in  one  specimen  looking  like  an  upper 
postorbital.  One  line  of  temporal  shields.  Loral  small.  One 
nasal;  nostril  situated  in  its  centre,  with  a  rounded  groove  to  the 
lower  edge,  sometimes  to  the  upper,  apparently  separating  two  nasals. 
Upper  labials  6,  the  3d  constituting  the  greater  portion  of  the  orbit 
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below,  with  the  lower  postorbital  resting  upon  it :  all  the  labials 
nearly  equal  in  size;  4th  and  5th  largest.  Lower  labials  8,  5th 
largest. 

The  back  and  sides  are  embraced  by  about  20  elongated  longitu- 
dinal black  rings  (the  16th  opposite  the  anus),  their  anterior  and 
posterior  sides  on  the  dorsal  line,  their  lateral  resting  on  the  outer 
dorsal  row.  Across  the  back  the  black  is  well  defined  and  continu- 
ous, about  two  scales  long ;  on  the  sides,  however  (from  the  1st  to 
the  3d  rows),  the  black  is  interrupted  more  or  less,  sometimes  re- 
duced to  a  few  scattered  scales.  The  intervals  between  the  succes- 
sive rings  are  yellow,  with  the  centres  of  the  scales  dusky  (they 
sometimes  have  only  a  narrow  margin  of  yellowish),  and  on  the  sides 
may  be  seen  a  distinct  rhomboidal  black  spot  opposite  each  dorsal 
light  interval.  This  is  sometimes  broken  up,  and  confused  with  the 
black  of  the  rings  on  the  sides.  The  large  spaces  enclosed  by  the 
rings  themselves  are  yellowish  red  (said  to  be  crimson  in  life),  six 
to  nine  scales  long,  and  about  thirteen  wide :  they  are  variable  in 
length,  being  larger  at  about  the  anterior  third  than  elsewhere. 
Beneath  uniform  yellowish  white.  The  first  ring  crosses  just  behind 
the  occipital  plates,  and  in  front  of  it  is  a  narrow  black  band  crossing 
the  middle  of  the  occipitals,  from  one  angle  of  the  mouth  to  the 
other,  sometimes  connected  with  the  first  ring  by  a  narrow  black 
line.  Rest  of  the  head  yellowish.  Another  specimen  has  26  rings, 
the  20th  opposite  the  anus. 

Anderson,  S.  C.            169.  35.  19.     17}.  2.  Miss  C.  Paine. 

Riceboro,  Ga.  166.  45.  19.  18J.  2|.  Dr.  W.  L.  Jones. 
Mississippi.  — —    —     Dr.  B.  F.  Shumard. 

A  specimen  from  Prairie  Mer  Rouge  has  the  whole  lower  wall  of 
the  orbit  constituted  by  the  3d  labial,  with  both  anterior  and  pos- 
terior orbitals  resting  upon  it.  The  vertical  is  more  elongated. 
The  anterior  dorsal  ring,  instead  of  being  continuous,  is  divided  an- 
teriorly, and  the  ends,  after  approximating,  are  bent  back  on  the  oc- 
cipitals, and  extend  to  the  eye.  The  snout,  too,  seems  rather  more 
pointed. 
Prairie  Mer  Rouge,  La.       166.  36.  19.     13f.  2J.  Jas.  Fairie 


i . 
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Genus  RHINOCHEIL1TS,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  pointed  on  the  snout,  and  sepa- 
rated from  the  body  by  a  contracted  neck.  Rostral  plate  large,  but 
not  prominent  above.  Two  pairs  of  frontal  plates.  Vertical  hex- 
agonal. Two  nasals;  nostrils  intermediate.  One  loral.  One  an- 
terior and  two  postorbitals.  Superciliaries  large.  Eyes  also  large, 
over  the  4th  and  5th  upper  labial.  Mouth  large.  Scales  smooth,  in 
23  rows.  Postabdominal  scutella  entire.  Subcaudal  scutellse  all  un- 
divided. 


Rliinocbeilus  Lecontei,  B.  &  G. — A  dorsal  series  of  quadrate 
black  blotches,  with  the  intermediate  spaces  of  the  same  size,  and  pale 
red.  Flanks  variegated  with  yellowish  and  black;  beneath  lighter, 
unicolor. 


Head  distinct  from  the  body ;  broad  behind,  nearly  flat  above. 
Vertical  plate  hexagonal,  elongated,  largest  anteriorly,  the  lateral 
edges  tapering,  and  constituting  the  longest  sides  of  the  figure. 
Superciliaries  quite  large.  Occipitals  subangular,  proportionally 
small.  Prefrontals  large  compared  to  the  postfrontals.  Rostral 
prominent  forwards,  rounded  beneath,  tapering  upwards.  Eyes  large, 
over  the  junction  of  the  4th  and  5th  upper  labials,  about  opposite 
the  middle  of  the  commissure.  Postorbitals  two,  lower  in  notch  be- 
tween the  5th  and  Gth  labials,  although  resting  more  on  the  latter. 
Antcorbitai  large,  resting  on  the  4th  labial,  the  4th  and  5th 
labials  constituting  equally  the  inferior  part  of  the  orbit.  Loral 
elongated,  horizontal,  trapezoidal,  well  developed.  Nasals  apparently 
double,  perhaps  a  single  one  very  much  excavated.  Two  temporal 
shields  between  the  occipitals  and  labials.  Labials  8  above,  7th 
largest;  8  below,  5th  largest.  Dorsal  rows  of  scales  23,  all  per- 
fectly smooth ;  scales  rhomboidal,  nearly  equal,  but  rather  narrow 
above.  Abdominal  scutellae  206 ;  posterior  one  entire.  Subcaudal 
Bcutellae  40,  all  entire. 
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The  body  is  crossed  by  about  33  quadrate  black  blotches,  the  27th 
opposite  the  anus.  These  are  nearly  of  the  same  length,  and  of  the 
same  distance  apart  throughout,  four  scales  long,  and  extending  be- 
tween the  second  external  rows,  where  their  sides  are  rather  rounded 
or  angulated.  The  black  is  very  deep,  and  continuous  on  the  four 
or  five  central  rows  of  scales,  whence  to  the  flanks  it  is  varied 
by  having  the  centres  of  each  scale  reddish  yellow.  The  intervals 
between  the  blotches  are  exactly  the  reverse ;  above  they  are  uni- 
form pale  red,  and  on  the  sides  the  centres  of  each  scale  are  black. 
Sometimes  scattered  black  scales  may  be  observed  on  the  back  in  the 
light  spaces.  Beneath  yellowish  white,  unspotted.  The  two  outer 
rows  of  scales  of  the  same  color,  but  with  a  short  blaok  bar  extend- 
ing from  the  middle  of  each  light  and  dark  space,  perpendicularly  to 
the  abdomen,  the  extreme  edge  of  which  is  sometimes  involved.  The 
head  and  half  its  length  behind  are  black,  spotted  with  yellowish  on 
the  sides.  The  snout  and  labials  yellowish,  the  plates  margined 
with  black. 

San  Diego,  Cat         206.  40.  23.     21.  2  J.       Dr.  John  L.  Leconte, 
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(xenus  HALDEA,  Baird  &  Girard. 

Gen.  Char.  Head  elongated,  ellipsoid,  distinct  from  the  body. 
Prefrontal  plate  single.  Postfrontals  large,  entering  together  with  the 
loral  into  the  orbit;  thus  suppressing  the  anteorbitals.  Postorbital 
one.  Two  nasals.  Eyes  proportionally  large,  circular.  Scales  cari- 
nated.    Postabdominal  scutella  bifid.    Subcaudals  divided.    Unicolor. 


Haldea,  gtriatula,  B.  &  G. — Grayish  brown  above,  soiled  yellow 
beneath,  (said  to  be  reddish  gray  above,  and  salmon-colored  beneath,  in  life). 
A  narrow  light  chestnut  band  across  the  middle  of  the  occipitals,  spreading 
over  the  angle  of  the  mouth.    Dorsal  scales  in  17  rows. 

Syn.  Coluber  striatulus,  Linn.  Syst.  Nat.  I,  1766,  876. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1087.— Haul.  Journ.  Acad.  Nat.  So.  Philad.  V, 
1827,  354;  and  Med.  &  Phys.  Res.  1835,  117. 

Calamaria  striatula,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  43. — Holbr. 
N.  Amer.  Herp.  Ill,  1842,  123.    PI.  xxix. 

Brown  Snake. 

Vertical  plate  elongated,  hexagonal.  Occipitals  proportionally 
very  long,  subround  exteriorly.  Prefrontal  subtriangular.  Portion 
of  postfrontals  seen  from  above,  oblong,  dilated  on  the  face,  and  ap- 
proximating the  postnasal  and  upper  part  of  the  orbit.  Rostral 
tapering  upwards.  Nostril  opening  in  the  posterior  margin  of  the 
prenasal  plate.  Loral  elongated,  situated  above  the  2d  and  3d 
labials,  and  forming,  with  the  postfrontal,  the  anterior  part  of  the 
orbit.  Eyes  circular.  Superciliaries  proportionally  large.  One 
angular  postorbital,  elevated,  the  fourth  labial  forming  the  lower 
portion  of  the  posterior  part  of  the  orbit.  Temporal  shields  of 
medium  size.  Mouth  deeply  cleft.  Upper  labials  5 ;  4th  and  5th 
very  large.     Inferior  labials  6 ;  5th  disproportionally  the  largest. 

Body  slender,  subcylindrical ;  tail  short,  and  very  much  tapering. 
Scales  lanceolated,  in  17  rows,  all  carinated,  very  narrow  along  the 
back ;  outer  row  conspicuously  broader,  with  an  obsolete  carination. 
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Genus  FARANCIA,  Gray. 

Gen.  Char.  Head  subelliptical,  elongated,  slightly  distinct  from 
the  body.  Prefrontal  plate  single.  One  nasal,  grooved  beneath  the 
nostril.  No  anteorbital;  postfrontal  and  loral  constituting  the  an- 
terior portion  of  the  orbit.  Two  postorbitals.  Eyes  rather  small. 
Scales  smooth.     Postabdominal  scutella  bifid.     Subcandal  in  pairs. 

Syn.  Farancia,  Gray,  Zool.  Misc.  1842,  68;  and  Catal.  of 
Snakes  in  Brit.  Mas.  1849,  74. 


Farancia  abacurus,  B.  &  G. — Body  and  head  above  bluish  black, 
with  subquadrate  red  spots  on  the  flanks.  Abdomen  red,  with  transverse 
or  alternating  bluish  black  irregular  spots.  Dorsal  scales  disposed  in  19 
rows. 

Syn.    Coluber  abacurus,  Holbb.  N.  Amer.  Herp.  I,  1836,  119.     PI.  xxiii. 
Homalopsis  Rrinwardtii,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  357. 
Hydrops  Reinwardtii,  Gray,  Zool.  Misc.  1842,  67. 

Hydrops  abacurus,  Dum.  &  Bibb.  Erp.  Gen. Tab.  65. 

Helkops  abacurus,  Holbb.  N.  Amer.  Herp.  2d.  ed.  Ill,  1842,  111.     PI.  xxri. 
Farancia  Drummondi,  Gray,  Zool.  Misc.  1842,  68. 
Farancia  fasciata,  Gray,  Catal.  of  Snakes,  Brit.  Mas.  1849,  74. 
Red-Bellied  Snake ;  Horn  Snake. 

Vertical  plate  snbhexagonal,  elongated,  sides  nearly  parallel, 
pointed  posteriorly.  Occipitals  elongated,  angular,  posteriorly  taper- 
ing. Postfrontals  subangular,  entering  in  the  orbit.  Prefrontal 
angular,  well  developed.  Rostral  much  broader  than  high,  concave 
beneath.  Nostril  in  the  middle  of  the  nasal  plate,  visible  from  above. 
Loral  elongated,  horizontal,  forming  together  with  the  postfrontal, 
the  anterior  part  of  the  orbit.  Eyes  circular.  Superciliaries  sub- 
angular,  elongated,  well  developed.  Two  angular  postorbitals,  upper 
one  largest,  lower  one  resting  on  the  commissure  between  the  4th 
and  5th  labials.  One  pretemporal  shield,  large,  and  four  smaller 
ones.  Upper  labials  7 ;  5th  and  6th  slightly  larger.  Lower  labials  8, 
4th  largest;  the  two  posterior  ones  scale-like.     Mental  scutellse  two 
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pairs,  nearly  equal  in  length,  posterior  pair  more  tapering.  Body 
subcylindrical,  opalescent;  tail  proportionally  short  and  conical. 
Scales  perfectly  smooth,  rhomboidal ;  outer  row  somewhat  broader 
than  the  rest.     The  five  medial  rows  smaller. 

Color  uniform  bluish  black  above.  On  the  two  outer  rows  the 
ground-color  assumes  the  shape  of  vertical  bands,  from  one  and 
a  half  to  two  scales  broad,  leaving  an  intermediate  space  from 
two  to  three  scales  wide,  which  is  red  in  life,  and  dull  yellow  in  spe- 
cimens preserved  in  alcohol.  Both  the  red  and  bluish  black  extend 
on  the  abdomen,  the  former  being  the  ground-color,  and  the  vertical 
bands  of  the  flank  confluent  on  the  middle  of  the  abdomen,  either 
directly  opposite  or  alternating. 
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Genus  ABAS  TOR,  Gray. 

Gen.  Char.  Head  subcorneal,  continuous  with  the  body.  Cepha- 
lic plates  normal.  Vertical  plate  elongated.  One  nasal,  grooved 
beneath  the  nostril.  No  anteorbitals.  One  loral  together  with  the 
postfrontals  constituting  the  orbit  anteriorly.  Two  postorbitals. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Penultimate  and 
last  abdominal  scutella  bifid.     Subcaudal  all  bifid. 

Syn.    Abastor,  Gray,  Catal.  of  Snakes  in  Brit.  Mus.  1849,  78. 


Abastor  erythrogrammug,  Gray.— Bluish  black,  opalescent, 
with  three  longitudinal  lines  of  dull  yellow  (red  in  life).  Abdomen  dull 
yellow  (flesh-colored  in  life),  with  a  series  of  bluish-black  spots  on  each 
side.     Dorsal  scales  in  19  rows. 

Stk.  Coluber  erythrogrammut,  Daixd.  Hist.  Nat.  Rept.  VII,  1799,  93. 
Tab.  83,  fig.  2.— Holbr.  N.  Amer.  Herp.  1st  ed.  I,  1836,  115.     PI.  xxii. 

Helicops  erythrogrammus,  Wagl.  Nat.  Syst.  Amph.  1830,  170. — Holbr.  N. 
Amer.  Herp.  2d  ed.  Ill,  1842,  107.     PI.  xxv. 

Homalopsis  erythrogrammus,  Boie,  Isis.  1827,  551. 

Abastor  erythrogrammiu,  Gray,  Catal.  of  Snakes  in  Brit.  Mus.  1849,  78. 


Vertical  plate  subhexagonal,  long,  maintaining  its  width  posteriorly 
to  the  point  where  it  enters  between  the  occipitals.  Occipitals  long, 
anteriorly  and  posteriorly  angular,  rounded  exteriorly.  Postfrontals 
polygonal,  entering  into  the  orbit.  Prefrontals  proportionally  small 
and  subtriangular.  Rostral  very  broad.  Nostril  in  the  middle  of 
the  nasal,  with  a  groove  beneath.  Eyes  very  large.  Loral  narrow, 
forming  with  the  postfrontals  the  anterior  portion  of  the  orbit.  Su- 
perciliaries  large,  elongated,  sides  undulated.  Two  rounded  post- 
orbitals, lower  one  smallest.  A  very  long  temporal  shield  extending 
backwards  beyond  the  occipitals,  and  two  or  three  smaller  ones, 
scarcely  distinguishable  from  the  scales.  Mouth  deeply  cleft.  Upper 
labials  7,  6th  larger;  lower  labials  7;  4th  larger.    Two  pairs  of 
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mental  shields,  posterior  pair  smallest  extending  backward*  beyond, 
the  kh  inferior  labial.  Scales  sobrhomboidair  smooth,  coi 
19  longitudinal  rows ;  outer  rows  considerably  larger,  the 
nearly  equal  amongBfc  themaelveSy  except  the  second  row,  whisk  i» 
somewhat  larger. 

Ground-eolor  above  bluish  black.  Dorsal  longitudinal  red  Hob 
narrow,  embracing  only  the  medial  rows  of  scales,  extending  front 
the  occipital*  to  a  little  way  beyond  the  anus.  On.  each  side  of  this 
there  are  three  rows  of  seales  of  the  gromid*eolor.  Then  a  iomgite* 
dinal  red  line,  broader  than  the  medial  one,  though,  covering  only 
one  row  of  scales,  then  again  three  rows  of  the  groimd-^olor.  Of 
the  remaining  two  outer  rows  of  scales,  the  outermost  is  uniform  red- 
dish  yellow,  and  the  bases  of  the  scales  of  the  second  row  have  a  spot 
of  bluish  black.  Beneath,  two  series  of  bluish  black  subellipticai 
and  transverse  spots,  one  spot  on  the  exterior  third  and  anterior 
margin  of  each  seatella*  The  plates  of  the  head  are  narrowly  mar- 
gined with  yellow.    The  labials  are  yellow,  with  a  central  black  spot. 
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Genus  VIRGINIA,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  detached  from  the  body.  Cepha- 
lic plates  normal.  Two  nasals;  posterior  one  not  invaded  by  the 
nostril.  Postfrontals  and  loral  entering  into  the  orbit,  and  suppress- 
ing the  anteorbitals.  Two  postorbitals.  Mental  scutellse  two  pairs. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Postabdominal 
Bcutella  bifid.     Subcaudal  all  divided. 


Virginia  Yaleriae,  B.  &  G. — Yellowish  or  grayish  brown  above, 
with  minute  black  dots  irregularly  scattered,  or  constituting  two  series. 
Beneath  lighter.    Dorsal  scales  in  15  rows. 


Vertical  plate  hexagonal,  more  or  less  elongated;  occipitals  ob- 
long, exteriorly  rounded.  Postfrontals  irregularly  angular,  produced 
into  the  orbit.  Prefrontals  sub  triangular,  proportionally  small. 
Rostral  narrow,  and  tapering  upwards.  Nostrils  in  the  middle  of 
the  posterior  margin  of  the  prenasal.  Loral  elongated,  forming  to- 
gether with  the  postfrontals,  the  anterior  portion  of  the  orbit.  Eyes 
circular.  Superciliaries  rather  large,  oblong,  elongated.  Postorbitals 
two  (angular),  lower  one  between  the  4th  and  5th  labials.  Mouth 
deeply  cleft.  Upper  labials  6,  5th  largest;  inferior  labials  6,  4th 
largest.  Temporal  shields  four  or  five,  well  developed.  Body  slen- 
der, subcylindrical,  flattened  beneath ;  tail  very  short,  diminishing 
very  rapidly  towards  its  acute  tip. 

The  scales  are  subrhomboidal  and  perfectly  smooth ;  the  tw,o  outer 
rows  considerably  broader  than  the  rest,  then  diminishing  gradually 
towards  the  middle  line  of  the  back. 

Ground-color  uniform  yellowish  or  grayish  brown;  dull  yellow 
beneath.  Minute  black  dots  are  in  most  cases  scattered  along  the 
upper  part  of  the  body,  forming  sometimes  two  longitudinal  series. 
Along  the  middle  of  each  scale  is  a  faint  light  line,  which  makes  the 
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body  appear  as  if  striated.     On  the  outer  rowe  this  light  line  is 
broader,  and  appears  as  a  succession  of  oblong  spots. 
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Genus  CELVTA,  Baird  &  Girard. 

Gen.  Char.  Head  elongated,  subelliptical,  continuous  with  the 
body.  Cephalic  plates  normal.  Vertical  broad.  Superciliaries  very 
small.  One  nasal,  nostril  in  the  middle.  No  anteorbital.  Orbit 
formed  chiefly  by  the  loral,  which  is  large,  and  slightly  by  the  post- 
frontals.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudals 
divided.     Unicolor. 

Differs  from  Brachyorrhos  in  having  two  pairs  of  frontals,  and 
smooth  scales. 


Celuta  amoena,  B.  &  G. — Above  uniform  chestnut-brown,  opa- 
lescent ;  light  yellow  (bright  salmon-color  in  life)  beneath.  Dorsal  scales 
in  18  rows. 

Stn.  Coluber  amamus,  Sat,  Journ.  Acad.  Nat.  So.  Philad.  IV,  1825,  237. 
— Hakl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  355 ;  and  Med.  &  Phys. 
Res.  1835,  118.—  Stobeu,  Rep.  Rept.  Mass.  1839,  226. 

Cdlamaria  amcena,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  31.  PI.  i, 
figs.  19  and  20. 

Brachyorrhot  amaenus,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  115.     PI.  xxvii. 

Ground  Snake ;  Worm  Snake. 

Head  very  small;  vertical  plate  hexagonal,  nearly  as  broad  as 
long.  Prefrontals  angular,  one- third  the  size  of  postfrontals,  which 
are  likewise  angular,  and  enter  posteriorly  into  the  upper  portion  of 
the  orbit  in  front.  Occipitals  proportionally  large.  Rostral  broad, 
and  well  developed.  Nasal  single,  nostril  in  the  middle  of  the  an- 
terior half.  A  large  loral  forming  with  the  postfrontal  the  anterior 
part  of  the  orbit.  A  quadrangular  and  elevated  postorbital.  Super- 
ciliaries very  small  and  narrow.  Snout  protruding.  Eyes  circular, 
over  the  commissure  of  the  3d  and  4th  labial.  Upper  labials  5,  5th 
largest.  Inferior  labial  6,  3d  largest.  Temporal  shields  well  de- 
veloped. * 

Body  very  glossy,   subcylindrical.     Tail  short,  tapering  into  a 

point.     Scales  rhomboidal,  broad,  all  perfectly  smooth.     Outer  row 

somewhat  larger.     Postabdominal  scutella  bifid. 
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Genus  TAIVTILLA,  Baird  &  Girard. 

Gen.  Char.  Head  slender,  continuous  with  the  body.  Cephalic 
plates  normal.  Postfrontals  proportionally  large,  separated  from  the 
labials  to  which  they  approximate,  between  the  postnasal  and  ante- 
orbital.  Two  nasals,  nostrils  in  the  anterior  plate.  No  loral.  An- 
terior orbital  one ;  posterior  one  or  two.  Eyes  below  the  medium 
size.  Body  slender,  subcylindrical ;  tail  tapering.  Scales  smooth  in 
in  15  rows.  Postabdominal  scutella  bifid.  Subcaudal  all  divided. 
Unicolor. 


1.  Tantllla  coronata,  B.  &  G. — One  anteorbital,  two  postorbitals. 
Body  uniform  reddish  brown ;  head  deep  chestnut-brown,  with  a  black  band 
across  the  neck  above,  in  advance  of  which  is  a  narrow  lighter  space. 

Snout  prominent.  Vertical  plate  hexagonal,  anteriorly  and  pos- 
teriorly acute.  Occipitals  slender,  rounded  exteriorly.  Postfrontals 
angular,  excluded  from  the  orbit,  though  extending  on  the  sides  of 
the  head.  Prefrontals  triangular.  Rostral  proportionally  broad. 
Nostrils  situated  on  the  posterior  margin  of  the  prenasal  plate,  and 
visible  from  above.  Postnasal  elongated,  contiguous  anteriorly  to 
the  anteorbital  plate,  and  above  to  the  postfrontal.  No  loral  plate. 
Eyes  rather  small,  circular.  Superciliaries  proportionally  large, 
angular.  Anteorbital  one ;  postorbitals  two,  all  angular.  A  large 
pretemporal  shield,  and  two  smaller  ones  behind.  Mouth  deeply  cleft. 
Upper  labials  7 ;  7th  the  largest  ;  3d  and  4th  beneath  the  eye.  In- 
ferior labials  7 ;  4th  the  largest.  Mental  scutellse  one  pair.  Body 
slender,  tail  rather  short,  tapering  into  a  point.  Scales  subelliptical, 
considerably  broader  in  outer  row. 

Ground-color  of  body  uniform  reddish  brown;  light  beneath. 
Head  deep  chestnut-brown;  upper  part  of  neck  with  a  blackish 
brown  half-ring,  covering  3  scales  in  length,  between  which  and  the 
head  a  narrow  space  of  the  ground-color  exists,  across  the  tip  of  the 
occipitals. 

Kemper  Co.,  Miss.      143+1.  35.  15.     8}.  1T*5.  D.  C.  Lloyd. 
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3.  Tantilla  gracilis,  B.  &  G.— Anterior  and  postorbitals  one  eadi. 
Color  uniform  greenish  brown  above,  lighter  beneath;  head  darker. 

Vertical  plate  subhexagonal,  much  shorter  than,  in  T.  coronata, 
Postfrontals  separated  from  2d  npper  labial  by  the  postnasal.  Nostril 
in  the  postmargin  of  the  prenasal.  Eyes  very  small  and  circular. 
Snperciliaries  proportionally  smaller  and  narrower  than  in  T.  coro- 
nata.  One  anteorbital  and  one  postorbital,  both  angular.  Month 
deeply  cleft.  Upper  labials  6;  5th  and  6th  equally  larger  than  the 
rest;  3d  and  4th  beneath  the  eye,  entering  slightly  into  the  orbit 
anteriorly  and  posteriorly.  Temporal  shields  two,  narrow  and  elon- 
gated. Body  slender  and  snbcylindrical,  covered  above  with  sub- 
rhomboidal  or  elliptical  and  smooth  scales,  constituting  15  rows; 
outer  row  but  slightly  larger  than  the  three  or  four  succeeding  rows. 
Tail  very  slender. 

Ground-color  uniform  greenish  brown,  lighter  beneath.  Head 
darker. 

Indianola.               129+1.  45.  15.    7}.  If      Col.  J.  D.  Graham. 
«  —      _  15. « 
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Genus  OSCEOLA.,  Baibd  &  Girard. 

Gen.  Char.  Head  subelliptical,  distinct  from  the  body.  Cepha- 
lic plates  normal.  Vertical  hexagonal.  Postfrontals  very  large,  ex- 
tending to  the  upper  labials,  and  suppressing  the  loral.  Two  nasals, 
with  nostril  intermediate.  One  anterior  and  two  posterior  orbitals. 
Mental  scutellae  2  pairs.  Eyes  large.  Body  slender,  subcylindrical. 
Tail  tapering.  Scales  smooth.  Postabdominal  scutella  entire.  Sub- 
caudal  bifid. 


Osceola  elapsoidea,  B.  &  G. — Body  red,  crossed  by  pairs  of  black 
rings  enclosing  each  a  white  one.    Scales  disposed  in  19  rows. 

Stn.     Calamaria  clapsoidca,   Holbr.   N.   Amer.   Herp.   Ill,   1842,   119. 
PI.  xxyiii. 


Snout  projecting  over  the  lower  jaw ;  mouth  deeply  cleft.  Verti- 
cal plate  hexagonal,  longer  than  broad  anteriorly.  Occipitals  large, 
elongated,  and  angular.  Postfrontals  very  large,  extending  to  the 
2d  upper  labial.  Prefrontals  proportionally  well  developed  and  tra- 
pezoidal. Rostral  very  broad.  Nostrils  very  large,  occupying  the 
whole  inner  margin  of  the  nasals,  and  visible  from  above.  Ante- 
orbital  narrow,  resting  on  the  3d  labial.  Middle  of  the  eye  over  the 
commissure  of  the  3d  and  4th  labial.  Two  angular  postorbitals,  in- 
ferior one  situated  on  the  commissure,  between  the  4th  and  5th 
labials.  One  large  temporal  shield,  anterior,  several  posterior  ones 
smaller.    Upper  labials  7,  6th  largest ;  inferior  labials  7,  5th  largest 

Body  subcylindrical,  deeper-  than  broad ;  tail  forming  about  the 
eighth  of  the  total  length.  Scales  rhomboidal,  perfectly  smooth, 
constituting  19  rows;  the  outer  row  slightly  broader  than  the 
rest. 

Ground-color  brilliant  red  above,  fading  below,  annulated  with 
15  pairs  of  jet-black  rings  from  head  to  anus,  and  three  pairs  on  the 
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Gtenus  HALDEA,  Baird  &  Giraed. 

Gen.  Char.  Head  elongated,  ellipsoid;  distinct  from  the  body. 
Prefrontal  plate  single.  Postfrontals  large,  entering  together  with  the 
loral  into  the  orbit,  thus  suppressing  the  anteorbitals.  Postorbital 
one.  Two  nasals.  Eyes  proportionally  large,  circular.  Scales  cari- 
nated.    Postabdominal  scutella  bifid.    Subcaudals  divided.    Unicolor. 


Haldea  gtrlatllla,  B.  &  G. — Grayish  brown  above,  soiled  yellow 
beneath,  (said  to  be  reddish  gray  above,  and  salmon-colored  beneath,  in  life). 
A  narrow  light  chestnut  band  across  the  middle  of  the  occipitals,  spreading 
over  the  angle  of  the  mouth.    Dorsal  scales  in  17  rows. 

Syn.  Coluber  striatulus,  Linn.  Syst.  Nat.  I,  1766,  875. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1087.— Haul.  Journ.  Acad.  Nat.  So.  Philad.  V, 
1827,  354;  and  Med.  &  Phys.  Res.  1835,  117. 

Calamaria  stria  tula,  Sciil.  Ess.  Phys.  Serp.  Part,  descr.  1837,  43. — Holbk. 
N.  Amer.  Herp.  Ill,  1842,  123.    PI.  xxix. 

Brown  Snake. 

Vertical  plate  elongated,  hexagonal.  Occipitals  proportionally 
very  long,  subround  exteriorly.  Prefrontal  subtriangular.  Portion 
of  postfrontals  seen  from  above,  oblong,  dilated  on  the  face,  and  ap- 
proximating the  postnasal  and  upper  part  of  the  orbit.  Rostral 
tapering  upwards.  Nostril  opening  in  the  posterior  margin  of  the 
prenasal  plate.  Loral  elongated,  situated  above  the  2d  and  3d 
labials,  and  forming,  with  the  postfrontal,  the  anterior  part  of  the 
orbit.  Eyes  circular.  Superciliaries  proportionally  large.  One 
angular  postorbital,  elevated,  the  fourth  labial  forming  the  lower 
portion  of  the  posterior  part  of  the  orbit.  Temporal  shields  of 
medium  size.  Mouth  deeply  cleft.  Upper  labials  5 ;  4th  and  5th 
very  large.     Inferior  labials  6 ;  5th  disproportionally  the  largest. 

Body  slender,  subcylindrical ;  tail  short,  and  very  much  tapering. 
Scales  lanceolated,  in  17  rows,  all  carinated,  very  narrow  along  the 
back ;  outer  row  conspicuously  broader,  with  an  obsolete  carination. 


Richmondy  Va. 

128+1.  36.  17. 

9}.  If. 

C.  W.  Keesee. 

(( 

129+1.  37.  17. 

7J.  If. 

u 

Charleston,  S.  C. 

126+1.  46.  17. 

9i.  If. 

Dr.  S.  B.  Barker. 

a 

123+1.  46.  17. 

74.  IJ. 

iC 

Kemper  Co.,  Miss. 

125+1.  44.  17. 

8J.  If. 

D.  C.  Lloyd. 
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Genus  STORERIA,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  distinct  from  the  body.  Cephalic 
plates  normal.  Loral  plate  absent.  Orbitals,  two  posterior;  one  or 
two  anterior.  Nasals  two,  rather  large.  Body  small,  scarcely  ex- 
ceeding a  foot  in  length,  subcylindrical ;  tail  comparatively  short, 
tapering.  Dorsal  scales  15-17  rows,  all  carinated.  Abdominal 
scutellae  120-140  j  posterior  one  bifid.  Subcaudal,  all  divided,  from 
41  to  51  in  number.     Color  brown,  with  two  dorsal  dotted  lines. 


1.  Storeria  Oekayi,  B.  &  G. — One  anterior  and  two  posterior 
orbitals.  Dorsal  rows  17.  Gray  or  chestnut-tiro wn  above,  with  a  clay- 
colored  dorsal  band,  margined  by  dotted  lines.  A  dark  patch  on  each  side 
of  the  occipital ;  a  dark  bar  between  this  and  the  eye,  and  two  below  the 
orbit. 

Syn.     Tropidonotus  Dtkayi,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  53.     PI.  xiv. 
— Dekat,  N.  York  Fauna.  Kept.  1842,  46.     PI.  xiv,  fig.  30. 
Tropidonotus  ordinatu9%  Stobek,  Rep.  Kept.  Mass.  1839,  223. 

6 

Body  rather  thick  in  the  middle,  tapering  to  the  tail  and  head, 
both  of  which  are  small  and  slender.  Eyes  small.  Nostril  princi- 
pally in  the  prenasal.  Seven  upper  labials  on  each  side.  Lower 
labials  seven,  of  which  the  4th  and  5th  are  very  large,  extending 
quite  to  the  mental.  A  second  plate  parallel  with  the  6th,  rather 
longer.  Exterior  dorsal  row  of  scales  largest,  rest  diminishing  gra- 
dually to  the  back. 

Color  grayish  brown,  sometimes  chestnut-brown  above  and  on  the 
sides,  with  a  dorsal  stripe  extending  from  occiput  to  the  end  of  the 
tail,  of  a  decidedly  lighter  tint,  and  about  three  and  two  half-scales 
in  width.  This  is  bordered  along  each  outer  edge  by  a  series  of 
rounded  brown  dots,  occurring  at  intervals  of  about  two  scales ;  of 
these  there  are  about  70  pairs  from  occiput  to  anus.  Each  dot  occu- 
pies generally  a  single  scale,  but  is  sometimes  seen  on  the  skin  on 
each  side.  On  separating  the  scales,  the  skin  on  each  side  of  the 
4th  lateral  row  of  scales  exhibits  a  second  series,  similar  to  and 
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2.  Storeria  OCClpito-macIllata,  B.  &  G.— Orbitals*,  two  an- 
terior, two  posterior.  Dorsal  scales  in  15  rows.  Above  gray,  or  chestnut- 
brown,  sometimes  with  a  paler  vertebral  line ;  beneath  red  or  salmon-color. 
Three  distinct  light  colored  spots  behind  the  head,  and  a  smaller  one  on 
the  4th  or  5th  upper  labial. 

Syn.     Tropidonotus  occipito-maculatus,  Stores,  Rep.  Rept.  Mass.  1839,  230. 
Coluber  venustus,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  Ill,  1847,  274; 
and  vol.  IV,  1849,  245. 

Nostril  almost  entirely  in  the  prenasal  plate,  in  some  cases  the 
postnasal  not  entering  at  all  into  it.  Five  to  six  upper  labials, 
increasing  in  length  posteriorly,  lower  labials  6  to  7,  similarly  con- 
stituted. Vertical  plate  hexagonal,  shield-shaped.  Muzzle  rather 
broad,  eyes  larger  than  in  S.  DekayL 

Color  above  light  chestnut-brown,  sometimes  chestnut-gray,  at 
others  olivaceous :  a  paler  vertebral  line  from  occiput  to  end  of  tail, 
about  three  scales  in  width;  on  each  side  of  this  may  be  seen  a 
series  of  minute  brown  spots,  produced  by  the  brown  bases  of  the  scales 
in  the  3d  row  on  each  side  from  the  central  series.  Sometimes  the 
brown  covers  the  whole  scale,  and  gives  rise  to  two  dorsal  lines;  at 
others  it  is  almost  entirely  wanting,  and  this,  connected  as  it  gene- 
rally is  with  a  less  distinct  vertebral  band,  gives  the  impression  of  a 
uniform  tint  above.  Upper  margin  of  the  exterior  dorsal  lines 
brighter  yellowish,  giving  the  effect  in  some  cases  of  a  lateral  narrow 
light  line.  Abdomen  in  life  salmon-color,  in  alcohol  whitish  yellow, 
with  the  sides  finely  mottled  with  dark-brown,  sometimes  obsoletely, 
at  others  constituting  very  distinct  bands.  These  generally  do  not 
encroach  upon  the  dorsal  scales.  t  Occasionally,  however,  the  middlo 
of  the  exterior  row  of  scales  exhibits  a  dark  stripe.  m  Immediately 
behind  the  occipital  plates,  and  on  the  median  line,  is  seen  a 
dull  salmon-colored  blotch,  on  each  side  of  which,  over  the  angle  of 
the  jaws,  is  a  similar  smaller  one..  The  intervals  between  these 
blotches  sometimes  darker.  A  small  salmon-colored  spot  on  the  4th 
or  5th  upper  labial,  behind  the  orbit.  Plates  on  the  top  of  the  head 
blotched  with  darker.     Lower  jaw  minutely  dotted  with  brown. 

Description  of  a  living  specimen  caught  at  Westport,  N.  Y.,  Au- 
gust, 1847.  —  "Iris  dark  chestnut,  rather  lighter  above  and  ex- 
ternally. General  color  above  dull  chestnut-brown.  Attentively 
examined,  however,  when  wet,  there  is  seen  a  faint  dorsal  stripe  of 
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lighter  color,  bordered  by  a  line  on  each  side  of  darker,  which  fades 
off  to  the  abdominal  scutellae  until  the  color  is  the  same  as  the  dorsal 
line,  or  even  lighter.  Behind  the  head  are  three  light  yellowish 
brown  occipital  spots.  Whole  under  parts,  except  the  chin  or  throat, 
bright  brick-red.  Chin  and  throat  white,  mottled  finely  with  gray 
and  black,  like  pepper  and  salt.  An  irregularly  denned  stripe  of  the 
same  mottling  along  the  sides,  from  head  to  anus,  crossing  the  ab- 
dominal scutellae  near  the  outside." — S.  F.  Baird,  Mas. 

W<*rport,  X  Y.  124+1.  43.  15.     9}.  1}.  S.  F.  Baird. 

Ihrtiand,  Me.                  — Prof.  CaldwelL 

Lake  Superior.               —    —   — Prof.  Agareir. 

Ran*?,  WUc.                 — Dr.  P.  R.  Hoy. 

Fojrbnrg,  Pa.                     —    —    — S.  F.  Baird. 

Madrid,  X  T.  128+1.  50.  15.     11.  2}.  E.  A.  Dayton. 

Pittsburgh j  Pa.               —    —   — G.  W.  Fahnestock. 

Pottsril/e,  Pa.                  — Mr.  Sheafer. 

Cltarleston,  S.  C.             — Dr.  S.  B.  Barker. 

A*dcr$on,  S.  C.              —    —   — Miss  C.  Paine. 

H^orjia.                          —    —   — Major  Leconte. 

A  very  strongly  marked  variety,  which  the  condition  of  the  speci- 
mens does  not  allow  us  to  characterize  or  determine  as  a  species,  is 
i*een  in  individuals  from  Charleston  and  Anderson,  S.  C,  in  which 
♦be  body  is  dark  slate-blue,  except  the  middle  third  of  the  abdomen, 
mbieh  is  velluwish  white.  The  dorsal  lines  of  black  dots  are  visible 
through  the  ground-color;  the  lateral  lighter  line  is  scarcely  per- 
ceptible. The  three  occipital  spots,  and  that  on  the  labials,  are 
dtMiuct. 

(vA,ir/r.^.w,  S.  C.  — Dr. SB. Barker 

AnJcrtoiu  S.  C.  125+1.  53.  15.     SI.  2 J.  MissC.  Paine. 

f  I*.  B.  F. 

Ariir  Miimnu'fh  Cove,  Ky.  118-j-l.  4*.  15.      SJ.  2.  *-.  ^  , 


Another  variety  is  seen  in  a  specimen  from  Pittsburgh,  Pa.,  where, 
iu  addition  to  the  coloration  just  mentioned,  the  vertebral  stripe  is 
li^ht  chestnut,  contrasting  strongly  with  the  ground-color. 
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Genus  WEIV©]¥A5  Baird  &  Gerard. 

Gen.  Char.  Head  small,  conical,  slightly  swollen  on  the  tempo- 
ral region,  though  not  separated  from  the  body  by  a  contracted  neck. 
Snout  protruding  beyond  the  lower  jaw.  Mouth  moderately  cleft. 
Eyes  very  small.  A  broad  and  short  vertical ;  two  or  three  pairs  of 
frontals.  Occipitals  very  small,  the  size  of  the  superciliaries.  One 
nasal,  a  posterior  one;  nostril  between  it  and  the  prefrontals,  which 
extend  over  the  place  occupied  elsewhere  by  the  prenasal.  Loral 
united  with  postfrontals  or  separated.  One  very  large  anteorbital ; 
two  or  more  postorbitals.  Numerous  small  temporal  shields.  Scales 
very  small,  lozenge- shaped,  smooth,  in  45  dorsal  rows.  Postab- 
dominal  scutella  not  divided.  Sub  caudal  all  entire.  Unicolor. 
Tail  proportionally  short,  stout,  terminating  blunt. 

Syn.    Wenona,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 176. 


1.  Wenona  plumbea,  B.  &  G. — Uniform  bluish  lead-color  above ; 
uniform  yellowish  white  beneath.  Three  pairs  of  frontal  plates.  Middle 
pair  united  with  the  loral,  and  thus  extending  to  the  labials.  Labials  not 
entering  into  the  orbit.     Dorsal  scales  in  45  rows. 

Sth.     Wenona  plumbea,  B.  &  G.  Proc.  Acad.  Nat.  Sc  Philad.  VI,  1852, 176. 

Upper  surface  of  head  slightly  convex,  snout  rounded  aud  promi- 
nent. Vertical  plate  as  broad  as  long,  obtuse  angled  anteriorly, 
rounded  posteriorly.  Postfrontals  small  and  triangular,  the  smallest 
of  all  the  frontals.  Middle  frontals  subangular,  transversely  elon- 
gated, reaching  the  labials  at  the  commissure  of  the  2d  and  3d, 
occupying  the  place  of  the  loral.  Prefrontals  angular  posteriorly, 
rounded  anteriorly,  reaching  the  first  labial,  and  occupying  the 
place  of  the  prenasal.  Rostral  broad  and  large.  Postnasal  subtri- 
angular,  elongated,  apex  directed  backwards.  Nostril  vertically 
elongated,  situated  between  the  lateral  expansion  of  the  prefrontals 
and  the  postnasal.     Occipitals  quite  small,  and  united  in  one  plate, 
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vf  io«d  «&gLjJT  arched  wpvari*.  ^FP5*  ^^ilf  9 ;  three  aalexkr 
jOu»  s.~i<?&  higher  than  the  rest :  5*k  broadest,  ocne  rrarhrag  the 
vrsir*.  Lvww  khiali  iaeottspievxs ;  three  aaterkr  ones  tie  largest. 
Bfr* inr  ffeWjfliftdrieal,  deeper  thaa  broad ;  abdomew.  coawparatzwelT 
:w*te»,<w  Tail  *k*srL,  thick,  blunt  at  its  ex&cKtj-  Scales  saaB, 
TXC)$?UMrs  jJiibtHiptkaL,  or  sublosenge-shaped :  en  the  otter  rov 
.a.'^  }tr^»jrt»t«dJ}j,  higher  than  long.  In  the  2d  renr  the  sale* 
s^.l  Ju-£tr  ;  but  is  the  remaining  rars  the y  become  wirif3rmlx  analL 
icsc^-Vr  arttiittubing  towards  the  middle  line  of  the  back.  Ob  the 
*i*»L  ir/veTer,  thej  are  somewhat  larger. 

I\ju  &**Ji  Or.     200.  37.  45.     17f.  2 J-  (ondep.)  ExpL  Exped. 


<&.  WfBtaa  IftabelUL.  B.  &  G— Uniform  isabel-color  above,  dull 
V'..n.¥  '.oLfccrfeifa  Two  p*ir§  of  froDt&I  plates.  An  angular  loraL  Upper 
rf*i  i^ii  ;i.l  itt.ik.lt  entering  into  ti»e  orv.»:t.  A  small  anterior  Terucal  be- 
■  ?-.a  *.ir  |uitiij>Lik:*.     I>or&aI  scales  in  4-5  rows. 

j-;j.      *"***%«  iwkila,  15.  fc  G.  Proc.  Acad.  N'aL  Sc  Phil&d.  YI,  1S52,  176. 

V*;nj  surface  of  bead  fiat,  snout  subtruncated.  Vertical  broader 
*aa^.  v.uz,  rounded  posteriorly.  A  small  second  Tertical  between 
.a ■:  y.&-ih'L<hulh.  Occipital*  united  in  one  small  narrow  plate.  Two 
>;>  .i  irMiials  only;  postfrontals  much  larger,  subrounded.  forming 
;u  u..-  light  tide  a  continuous  plate  with  the  loraL  whilst  on  the  left 
-luii  \'i*i  1*4**1  i«  distinct  from  the  postfrontal  which  itself  is  angular. 
Prt£rvi.i*l»  ftiiliangular,  extending  to  the  first  upper  labial,  and  ocra- 
v«ifi^  ihc  plaa?  of  the  pri-nasal.  Rostral  broad,  obtuse  angled  abore. 
.Va^ui^Ydial  pjramida],  extending  to  the  surface  of  the  head,  pro- 
luccd  Wtwe>en  the  p»ct»tfrontals  and  superciliary,  and  touching  the 
^t^^«.^JLL     Superciliary  proportionally  larger  than  in  IT.  plxmfea, 
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irregularly  rounded.  Three  subangular  and  polygonal  postorbitals. 
Numerous  temporal  shields  of  the  size  of  the  postorbitals,  and  but 
slightly  larger  than  the  scales.  Cleft  of  mouth  horizontal.  Upper 
labials  9 ;  the  5  anterior  ones  higher,  the  4th  and  5th  entering  into 
the  orbit.  Lower  labials  10 ;  the  4  anterior  ones  larger  than  the 
rest,  which,  as  in  W.  plumbed,  are  not  conspicuous. 

Body  subcylindrical,  deeper  than  broad ;  abdomen  narrow.  Tail 
short  and  thick,  blunt  posteriorly.  Scales  as  in  W.  plumbea,  only 
proportionally  smaller. 

Puget  Sound,  Or.    210.  34.  45.     15J.  2TV  (on  dep.)  Expl.  Exped. 


Ii2  EERA. 


Genu?  IEIL  I>Anu  k  QmABD. 

vtek  Chae..  H*»d  ellghlij  dqjresged  and  cuuiumiag  with  £k 
ihk'k.  Suou:  uiun:  and  rounded,  overlapping  enmakmbfr-tkeiuiitii 
ja-c  A  hag?  rostra]  piatt.  (Hji  tiimI.  A  pair  of  ironteaaMak.  tee 
tr,-t  shield,  or  ocuiar.  A  pair  of  puriemk.  A  pur  of  jwrntpmiicMk. 
Jti?dial  rofr  of  «ulee  extending  aver  ibt  inti  -to  ifae  jwtml.  JvandlE 
lateral,  among,  situated  netween  tin  nasal  and  innm  i—nl  Ism 
Din  eoDftprcuou.     HtmtL  inferior-  BBmilmax. 


X.  &  G. — IWudisL  brntm  awnre:  TeddisL  *wchist  m- 
wsttlL  Fifteen  Tram*  of  ecafce-  Uotr-  duuigaied-  £vc  stueid  mmmaoBL  ivr 
*  rani  piatf:  iron,  "tbt  Msrat  icpimmiimg  titt 


Uodj  Biender.  elongated,  trainer  BtnnHr  posesnarrr  ihm.  mrceriarrc, 
tKgrressetl.  Imwdar  iixax  deep  TTuI  -verr  fiiiari.  suksmiau.  iibmi^r 
'ttrniii&aetL  uifiiic  r.r  of  tnt  torn!  jsnzrti*  luxftail  immafiil.  mneF- 
iii£  fcHrpnTutinir  tiit  irmrn^TiaHiif  fur  unr'tj  tneir  Y*nijii  ieniriL. 
Jvtiuti-iflftsftiis-  TTriTT'«r*u»nuAl,jr  urrn^  Tin»<rrinr  upTwdh.  am  miuuiic- 
hit.  2susx.  suinriamruiin  msnrL  sithui^l  ui.  ~uh  miuxlt*  or  its-  mroar 
2nu**ciL  i:n»«  *i  zui  irniiri-nusu.  Xjt  snitiiL  iirrirf-  tii*.i7iiu,L  nr*in«- 
iur'j  uiininx.  *ji:tt!iidni£  Tt  iii*  :m  u:  iht  li^ut  i-jin.  in»  nurt^u  a: 
«itt  jv.v  2'uritruj.  unL  p«.snairit»ia.  sin:iiur  rruiiFvirrsiJ-;  titnurutJtL 
tin  iuxrnur:it*zu.  tfimiiT'iar  accrar  J  hit  «uuiu>tiiHnH*i  subi**  jl  l 
iini£rt:minui.  Htrrujt  i«irvt*ta  :i»t  jii*niurit?iuih  iur:isrsufi.  f~*.*Hii*iiiL 
i^iiuvi-iniduf*  »n.  tm::i  mus*.  ihil  ~nt  rissn*.  n  irinr.  luimijy  tiL*  ytnat 
it*  tii!  ""tr^itfu-  .n  xiii  rnn.  mil  jus:  uiipry*  *£iii  f^t-aui'iii.  »  i 
turn.',  tcmilunur  iiaizt.  t*:naninnic  n  T-rm.  tm  sir:u»  jiihc  ibS(s?i]e*L 
mu.  jpriiiHiir/  *im  tnmiiunrut  if.  ~ziu  Rinru'irnnii.      TT-Lv  nunsa  ir  *iut 

j'i>s«*n«  !■;  *i«i  lutst.,  iKfiinii  T-ni-ji .»  i  taiTiiiiuiirinLruar.  niiiuiusi^  *»if* 
^iJ/t'i   itiliiu,    i:iim:'i  ui»itT':  ),T  "uiu  .T*inrri-i;ib3i.  uni  iii!rrair*iir*"r  J^  iin 
t^'i-HiiiitiU,    f'l.i:ii    mfur.?    iliit'vs*    n    lit*    irmur  iuiiai    «uriiif*      ?is- 
••.••fir  tt  .:it:  ri<:-.-!ihi:iii   «■  i  suiiir?amri.i&r  -Hi Dm  ir  -an   unx:u    if  "ins 
4ivjf .  ipnri^miMiu^   ui«i^'{  *3m  imruau.  unt  Iinin^L  'iwimut  "j^  -^n* 


RENA.  143 

postparietal  and  the  beginning  of  the  scales.     Inferior  labials  four, 
similar  to  the  scales  under  the  throat. 

The  scales  present  a  great  uniformity  throughout  the  whole  length 
of  the  body ;  a  little  smaller  beneath  than  above. 

Between  San  Pedro  and    ),       ,i   •»,    ,  -i    *        r%  i   -r  -r.  ^    ^ 
~  7     o    .        m      r    length  7}.  tail  TV     Col.  J.  I).  Graham. 

Lamancne  /bprings}  Tex.  )  lv 


2.  Rena  burn  ills,  B.  &  G. — Uniform  chestnut-brown,  lighter  be- 
neath. Scales  in  15  rows.  Body  cylindrical.  The  eye-shield  in  contact 
with  the  longitudinal  series  on  top  of  the  head. 

Body  very  slender  and  cylindrical.  Tail  short,  conical,  tapering, 
not  acute,  ^5  of  the  total  length.  Head  less  depressed.  Eyes  and 
nostril  more  distinct  than  in  the  preceding  species.  No  supraorbitals. 
Postparietals  much  smaller  than  the  parietals.  Scales  on  the  abdo- 
men larger  than  on  the  back. 

ValliecitaSf  Cal.  length  6.  tail  4.  Dr.  John  L.  Le  Conte. 


APPENDIX  A. 


Species  examined,  of  which  no  specimens  are  in  possession 
op  the  Smithsonian  Institution. 


CrotalOS  oregonug,  Holbb. — Grayish  ash  above,  with  narrow 
lighter  lines  decussating,  so  as  to  form  dorsal  and  lateral  rhomboids,  with 
the  angles  all  sharp  and  well  def ned,  and  their  margins  within  the  light 

« 

lines,  black.  Beneath  black.  The  dark  postocular  vitta  passes  above  the 
labials  without  coming  into  the  edge  of  the  mouth.  A  light  line  across  the 
head  through  the  middle  of  the  superciliaries. 

Stn.     Crotalut  oregonus,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  21.    PI.  ill. 

The  only  known  specimen  of  this  strongly  marked  species,  and 
the  same  as  that  upon  which  Dr.  Holbrook  based  his  description,  is 
too  much  shrivelled  to  admit  of  accurate  description.  In  its  general 
features  it  has  a  close  resemblance  to  C.  adamanteus,  like  it,  haying 
the  back  crossed  by  decussating  light  lines,  enclosing  transversely 
elongated  rhomboids,  with  all  the  angles  sharp  and  well  defined. 
Of  these  rhomboids  there  are  about  32  from  head  to  anus. 

The  general  color  is  grayish  ash,  the  decussating  lines  being  of  a 
lighter  tint  of  the  same.  Along  the  margins  of  the  lozenges,  and  just 
within  the  light  lines,  is  a  black  border.  Scutellse  black,  with  ash- 
colored  margins,  the  width  of  the  ash-color  diminishing  from  the 
head  to  the  tail.  There  is  a  narrow,  well-defined  line  across  the 
head,  just  above  the  middle  of  the  eye,  which  then  appears  to  be 
continuous  along  the  edge  of  the  superciliaries  to  the  angle  of  the 
jaw.     A  second  white  line  starts  between  the  nostril  and  the  eye, 

and,  passing  back  under  the  eye,  strikes  the  edge  of  the  mouth  at  the 

10  145 


14C  apfexde:  a 

TtL  iaU&'..  tui'f.  *xujhut  aiuaj.  u  in-  angk  cf  iho  month :  Ike  ends  of 
tii-  omen*.*?  luie-  01  vpuuhiR  biutj-  ccarm/r  appear  to  isee:  an  tin 
u»;  o  ii>'  ii^ac  Tut  viua  ucvmmm:  iht*h  twc  light  Imsi:  is  dud: 
afoi.  xutti  ^ojcj'-  wiu  biadc.  ami  paaeif-  baci:  abort  tin  iairiai?  to  the 
aup  o:  t*>-  ujuuLu  Th*.  vuaifj  xl  iron:  cf  tin  second  Im<  L-  hiaak. 
^cr^-  :  feu^r  uarrur  iim.  produced  aiongr  tbt  iahiais  aaucriortr  .as  ,a 
wauci  of  Uk  ItiK  jll  frwnt  of  tin  *rrt.     Eu^e-  of  the  neetri.  Ijghi. 

'I 'u»  aitxiua.  i-  tjiiiu  yuuui£.  then  beiu^;  imi  l~  fiiugk-  button. 

Ai  ii**  iturtau:  feature  of  difftiuciiaL  iron:  C  adaamatteuy  if  BeeL.iL 
tii'_  iae:  Uia:  tb*.  oath  iim  ql  Uk  biik  of  tut  iie&d  pases.-  Jibovt  tbe 
uu>iait  tit-  the  jftUkgk'  4ff  the  tttostL.  instead  of  fnaanig  ^err  direct u 
ujy,l  u  the  nigf.  of  tin  luuuth.  iXMibittcrabtT  anterior  &.  tht:  JBgfe. 
Ti*  fii»i*r|/u«tt-  iiiic  ch#t  spjmaimatioij  of  tin  rhomboids  riiKtingnisL 
it  iixfiL  tbt  other  W'vsustl  svwitik.  Tin  iisail  it  mxteL  longer  in  pr*- 
yjrUuL  thai,  it.   1    cucr/V- 

J  ii/u,  tbt  eolitjethn.  of  the  Aoauei&j  of  ivatosal  BcknoeF  of  ZPhib*- 
ue*phia 

IsoiuMlwlZiver.         271.22.—    12i  12  Tirana*  3^ntsdL 


L  fc  G-IwmI  totpf  Of  **mf  ill.  all  on- 
fuiMAi  JSifcck.  trtti.  ti  ucrraa!  ligttt  *tnyt.  sad  ttte-Bvaal  iaaaml  «tiijHi.  »- 
pM*^ti  itr  i.  *w«*  a?  iudthi£i  ttunuoi^-cou/rec  svoe. 

!***•*      5 '.sjtto-jifjtu,-  tutrtomur..  ll.iLi.uT;    2tvc   hsuL   T\tzi    fct  Pnittu.  TL 

Jbl-^ut  tiuial"  but"**-  raibur  st\nr:  Cnrar  tpf  of  gcai*s  bbrhe?  miL 
ia'£*r  zuuL  :bt  i*«j;.  rhiuL  an  near*;"  etiuul  jLuoyi  intent  bbi'jh. 
v'ri  l  oivTsa'.  ^nctfUusL  vh:;t  imt  ui*t  anc  *r-i  hui^oa^  vih*..  anL 
i^Vrudiii^r  irv»u.  bw*L  it  ;ij  uf  iaL.  Cn.  yauL  diiit  hr  l  sark-r  x  ^flrt- 
cul-%  t!Jv»iipt;e(l  ditfiiuir  «j»u^  uf  l  Tthciifti-  saimoi-vui'jr.  ljil  TT  il 
uuiuLAtf.  bt***-tA3L  «bt  beat  auL  uiiut..  Tat'T  u^uur  in.  iht  i-L  *i  ua 
t«iL  r»«¥t  vtf  b'juiv*..  aat:  art  half  l  scuie  Imir.  ;^*  saiat  t.u  »t  iKiiur 
\io:i'U    \»i.  tat   af.:#n»u;ui£   biuu.     Ta».    dare  ii^arvLi*  art    .»at    mxji 

vi'.i    v  u:tv  uuwri .»-•*"■  x .     Vi'iii.lt   h^ad  r^auitiL  ^iili.»v.  -Lii^rrL.  ai«^Ti 

Vj^L    b»V¥-V, 

f j* •'*-.-*.    *  2vv.  *-   i2      i:-l't  7«.         Ir  I*  7.  STi.'cnagi. 
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IVerodla  nlger,  B.  &  G. — Head  ellipsoid,  anteriorly  blunt,  flattened 
ftboye.  Vertical  plate  very  long,  subhexagonal,  slightly  concave  on  the 
sides.  Three  postorbitals.  Loral  and  nasals  proportionally  large.  Dorsal 
scales  in  23  rows.  Color  nearly  uniform  dark-brown  on  the  back,  macu- 
lated on  the  flanks  and  abdomen. 

Stn.     Tropidonotus  nigtr,  Holbr.  N.  Amer.  Herp.  IV,  1842,  37.     PI.  ix. 
Water  Adder. 

Body  more  slender,  and  head  larger  than  in  N.  sjpedon,  though 
provided  with  23  rows  of  scales,  all  of  which  are  carinated.  The 
scales  of  the  outer  row,  however,  are  very  large,  proportionally  more 
so  than  in  iV".  sipedon,  the  nearest  relative  of  this  species.  The  pre- 
frontals are  triangular.  The  vertical  plate  is  more  elongated  than  in 
N.  sipedon,  whilst  the  occipitals  are  smaller.  The  nasals  and  loral 
are  also  larger,  as  are  the  labials,  though  their  number  is  the  same 
in  both  species.    The  prefrontals  are  triangular. 

Ground-color  chestnut-brown,  with  the  scales  streaked  with  black 
on  the  dorsal  region,  whilst  the  flanks  are  mottled,  so  as  to  appear 
darker.  The  head  beneath,  and  the  middle  of  the  abdomen  on  the 
anterior  portion  of  the  body  are  yellowish.  The  sides  of  the  abdo- 
men, and  posterior  portion  of  body  and  tail,  are  densely  maculated 
with  black,  almost  entirely  black  beneath  the  tail. 

From  the  Cabinet  of  the  Academy  of  Natural  Sciences. 

Massachusetts.  141-f  1.  66.  23.     28}.  6}.       Dr.  D.  H.  Storer. 


IVerodla  rhomblfer,  B.  &  G. — Vertical  plate  elongated,  narrow, 
sides  nearly  parallel.  Dorsal  scales  27 ;  scales  all  carinated.  Postorbitals 
two  on  one  side,  three  on  the  other.  Labials  8,  6th  highest.  A  dorsal 
series  and  a  lateral  on  each  Bide  of  quadrate  blotches;  the  alternating 
blotches  of  opposite  sides  connected  across  the  back  by  dark  lines  passing 
into  the  dorsal  series. 

Syn.  Tropidonotus  rhombifer,  Hallow.  Proa  Acad.  Nat.  So.  Philad.  VI, 
1862,  177. 

Ground-color  light  brown,  or  when  the  epidermis  is  removed, 

bluish  ash.     The  dorsal  dark  spots  are  50  in  number  from  the  head 

c  to  the  tip  of  the  tail,  the  35th  opposite  the  anus.     The  lateral  bars 

alternate  with  the  preceding :  they  extend  between  the  edges  of  the 


•*     -     m        •    4    •  p 


Tbr  dark  markings  are  confined  to  the  skin  and  the 
«.'•&»  -k  m4^z-  swales,  the  tips  of  these  in  all  cases  being  of  the 
—  -....*      3«*tt»ifc  jellowish  white,  blotched  along  each  side 

.  •.-..!.•.  **  l*r  S.  W.  Woodhouse,  on  the  Arkansas  river  and  its 
^  .^  ic-,  „.,*r  lilt-  northern  boundary  of  the  Creek  nation,  and  in 
.   .;.  .o.  .u  Jbc  Typographical  Bureau. 

.-.^s.*  w.\'.     141+1.70.27. Dr.  S.  W.  Woodhouse. 


V*-*****  ummi-era,  B.  &  G. 

'.^'•^.•Nf.'iii  tranirra-sut,  Hallow.  Proc.  Acad.  Nat.  Sc  Philad.  YI, 

.  v  i^  ;..  the  imj>erfoct  condition  of  the  specimen  upon  which  this 

.  :.-  *.»>  hmiuli'il,  it  has  been  impossible  to  determine  its  true  af- 

:.w;  j -I  ilu-  generic),  although  strongly  suspecting  it  to  be  the 

hi  UmM  very  similar  to  JV.  WoodJtousii,  B.  &  (x.     If  they  be 

ih  i-  name  of  I>r.  Hallowell  will  of  course  have  priority, 

.-I.  -s  l  »..  iiln-r  tht'  description  nor  the  present  condition  of  the  spe- 

—  .:\u.l  iMiiflusive  proof  on  this  point.    Dr.  Hallowell's  descrip- 

.    „•   **  iolK»ws: — "  Head  large,  swollen  at  the  temples,  convex 

a    flat  to  nod  between  the  orbits,  depressed  in  front;  a  series 

.:•...-.»»  «te  dark-colored  blotches,  thirty-six  or  thirty -seven  in 
.  .......  »\m\c  the  back;  a  transverse  row  of  oblong  bars  along  the 

i.  \  \\y\nr  margins  alternating  with  the  inferior  margins  of 
.    ...^:  Moti'hr*;  scales  strongly  carinated,  23  rows ;  abdominal 

.  -,...«.  Hi  ,  nuWautlal  7S. 

'.-.  ■   -.,.«*      length    of  head  12   lines;  greatest  breadth  7; 
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Martlcophis  flagelllformls,  B.  &  6. 

A  young  individual  in  the  cabinet  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  and  labelled  "  Coluber  reticularis,  Daud.," 
present  the  following  characters,  after  long  preservation  in  alcohol : — 
Above  white,  with  a  series  of  transverse  dark  bars  across  the  back, 
extending  from  head  to  tail,  about  two  scales  long,  and  crossing  from 
one  side  of  the  abdomen  to  the  other.  There  is  a  faint  indication  of 
darker  lateral  lines  extending  through  the  centres  of  the  lateral  rows 
of  scales.  Beneath  white,  with  two  series  of  brown  dotted  lines  ex- 
tending from  the  chin  for  about  one-fourth  of  the  length.  Plates  on 
the  top  of  the  head  yellowish,  with  darker  margins. 

South  Carolina. 17.     19.  4f .  Acad.  Nat.  So. 


APPENDIX  B. 


Species  described  by  authors,  but  of  which  no  specimens 

could  be  obtained. 


1.  Toxlcophls  atroftoCUS,  Troost.— -Body  aboTe  dusky,  with 

light  rhomboidal  dorsal  blotches  of  smoky  gray,  disappearing  entirely  near 
the  tail,  which  is  black. 

Syn.     Toxicuphit  alrofuscus,  Troost.  Ann.    Lye.    Nat.   Hist   N.  Y.    Ill, 

1830,  190. 
Jmrilias  atrofuscus,  Troost.  ibid  180. 
Trijonoccphalm  atrofuscu*,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  43.     PL  ix. 

11  Upper  part  of  the  head  dark-brown,  bordered  with  gray,  which 
becomes  lighter  behind  the  eyes,  with  a  dark  longitudinal  spot  reach- 
ing from  the  orbit  to  the  tympanal  bones.  Upper  lip  white,  termi- 
nating near  the  tip  in  gray.  Body  dusky,  variegated  with  brown 
,|hiU  <>f  smoke-gray  ;  broadest  on  the  back,  and  disappear  on  the  tail, 
which  is  black.  Throat  marked  with  black  and  white,  the  latter 
.M.h-r  predominating;  belly  irregularly  spotted  with  black  and  white, 
ilmhcst  towards  the  tail,  and  in  all  parts  the  white  is  minutely  dotted 
with  black."— Holbrook. 
/;  „„,'**  ( .  133.  25+18.  —    25.  3*.  Dr.  G.  Troost. 

The  species  probably  belongs  really  to  the  genus  Aykistrodon, 
lieuuv. 

•4.  I'olllber  tcMtuceiltt,   Say.— "  Body  above  pale  sanguineous  or 
iiMiiiccous;  beneath  sanguineous,  iuimuculate." — Say. 

Nvn.     Cvfuhcr  trttacnu,  Say  in  Long's  Exped.  Rocky  Mts.  II,  1823,  48. — 

Hun,  Jnurn.  Acad.  Nut.  So.  Philad.  V,  1827,  348;  and  Med.  &  Phys.  Res. 

lM,Kif  UU.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  63.     PL  xiii. 
160 
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"  Head  subovate,  elongated,  the  snout  produced  slightly  and 
rounded.  The  form  of  the  head,  as  well  as  the  plates  that  cover  it, 
and  the  disposition  of  the  eyes  and  nostrils,  appear  in  the  preserved 
specimen  to  be  precisely  similar  to  those  of  Coluber  constrictor.  The 
body  is  long  and  slender,  and  is  covered  with  large,  smooth  hex- 
agonal scales  above,  and  with  broad  plates  below.  The  tail  is  long 
and  slender.  The  whole  upper  surface  of  the  animal  is  pale  brick- 
dust  color,  the  abdomen  and  below  brighter  red." — Holbr. 

Rocky  Mts.  198.  80.  —    62.  —  Thos.  Say. 

The  figure  represents  the  postabdominal  scutella  as  divided.  The 
species  perhaps  belongs  to  the  genus  Masticophisj  more  dorsal  rows 
being  represented  than  probably  belong  to  it.  It  may  prove  to  be 
Masticophis  flavigularis,  B.  &  G. 

m 

3.  Coluber  Sayl,  Schl.  (non  Holbr.) — General  color  reddish  orange, 
with  a  dorsal  series  of  transverse  blotches,  forming  bands  towards  the  pos- 
terior region  of  the  body.     Flanks  mottled  or  maculated. 

Syn.     Coluber  Sayi,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  167. 
Coluber  melanoleucus  var.  Say. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  360 ;  and  Med.  &  Phys.  Res.  1835,  123. 

"  This  species  is  beyond  all  dispute  one  of  the  handsomest  of  the 
genus  ( Coluber),  and  as  well  characterized  by  the  shape  of  its  snout 
and  the  plates  of  its  surface  as  by  the  beautiful  reddish  yellow  tint 
predominant  over  all  the  regions  of  the  body.  The  back,  however, 
is  of  a  deeper  chestnut-brown,  in  the  midst  of  which  the  ground-color 
appears  in  the  shape  of  numerous  transverse  and  oval  blotches  :  these 
two  tints  constitute  towards  the  posterior  region  broad  and  alternat- 
ing bands,  extending  to  the  inferior  surface.  The  anterior  region  is 
deeper  in  color,  spotted  or  maculated  with  black  like  the  abdomen, 
or  else  exhibiting  large  patches  of  this  same  tint. 

"  The  head  is  distinct  from  the  neck,  and  covered  with  plates,  the 
vertical  of  which  is  a  spherical  triangle  almost  equilateral ;  the  oo- 
cipitals  are  noticeable  for  their  small  size ;  the  labials  are  large,  and 
margined  with  black,  but  are  not  to  be  distinguished  from  the  scales 
of  the  body,  which  are  lanceolated,  provided  with  a  carina,  and  dis- 
posed in  25  rows. 

"  There  are  three  postorbital  plates  and  but  one  anteorbital,  pre- 
ceded by  a  very  small  loral.     The  snout  is  conical,  and  terminated 
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tion  an  exterior  pair  of  postfrontals,  are  the  characters  which  lead  us 
to  this  belief.  It&  generic  affinities,  however,  cannot  be  determined 
without  specimens  in  hand.  The  smooth  scales  would  militate 
against  the  supposition  of  its  being  a  Pituophis. 

5.  Coluber  (Ophls)  California,  Blainv.— "  Yellow,  lighter  be- 
neath, darker  above,  with  six  longitudinal  bands  more  or  less  effaced,  and 
more  or  less  anastomosed,  of  a  black  color,  the  upper  ones  broader  and  often 
united." 

Stn.  Coluber  (Opkia)  Calif ornise,  Blainv.  Ann.  Mus.  d'Hist.  Nat.  Ill,  1834, 
60.     PL  xxyii.  figs.  1,  1  a,  1  b. 

"  Body  of  ordinary  form  and  medium  length ;  head  proportionally 
large,  depressed ;  snout  short  and  obtuse.  Tail  rather  short,  conical, 
and  pointed.  Nostrils  lateral,  oval,  between  the  two  nasal  plates, 
contiguous  to  the  frontals.  Eyes  of  medium  size,  lateral.  Cephalic 
plates.  Two  prefrontals  and  two  postfrontals ;  one  loral ;  one  ante- 
orbital  and  two  postorbitals.  Scales  rather  small,  lozenge-shaped, 
imbricated,  and  perfectly  smooth." 

California. M.  Botta. 


6.  Coluber  (Zactaolus)  zonatus,  Blainv.—"  Reddish  white,  en- 
tirely annulated  with  deep  black,  with  two  half-rings  of  the  same  color  on 
the  head." 

Stn.  Coluber  (Zacholut)  zonatus,  Blainv.  Nouv.  Ann.  Mus.  d'Hist.  Nat 
m,  1834,  61. 

"  Body  cylindrical,  back  depressed,  subcarinated,  suddenly  attenu- 
ated posteriorly,  and  but  slightly  anteriorly.  Head  small,  tetragonal, 
with  an  obtuse  and  thick  snout ;  tail  short,  small,  and  very  much 
tapering,  about  4  of  total  length.  Nostrils  lateral,  large,  infundi- 
buliform,  in  the  midst  of  the  two  nasal  plates.  Eyes  large  and  late- 
ral. Mouth  deeply  cleft;  anus  very  far  back.  Cephalic  plates: 
two  prefrontals  and  two  postfrontals;  one  loral,  very  small;  one 
anteorbital  and  two  postorbitals,  very  small.  Scales  rather  large, 
rhomboidal,  subimb Heated,  increasing  in  size  from  the  back  towards 
the  sides,  subconvex  and  perfectly  smooth." 

California. M.  Botta. 
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Genus  OPHTHAL]HIDIO]V,  Dum.&Bibr. 

Gen.  Char.  Head  more  or  less  depressed,  covered  with  plates; 
rostral  plate  recurved  under  the  snout,  the  tip* of  which  is  rounded, 
and  extending  to  the  upper  part  of  the  head  in  the  shape  of  an  oval 
cap.  An  anterior  frontal  plate.  A  frontal  proper.  A  pair  of  su- 
praoculars. A  pair  of  parietals ;  no  interparietals,  or  one  only.  A 
pair  of  nasals.  A  pair  of  frontonasals.  A  pair  of  oculars.  A  pair 
of  preoculars.  Nostrils  hemidiscoid,  opening  under  the  snout,  one  to 
the  right,  the  other  to  the  left,  between  the  nasal  and  fronto-nasal. 
Eyes  lateral,  more  or  less  distinct. 

Syn.  Ophthalmidion,  Dum.  &  Bibr.  Erp.  Gen.  VI,  1844,  262 ; 
and  Catal.  Kept.  Mus.  d'Hist.  Nat.  II,  1852,  201. 


9.  Ophthalmldlon  longlggimum,  Bum.  &  Bibr.— Tail  double 
the  length  of  the  width  of  the  head,  cylindrical,  straight,  rounded  at  the  tip, 
and  provided  with  a  small  spine.  Nasal  plates  in  the  shape  of  little  subrec- 
tangular  bands,  placed  longitudinally  on  each  side  at  the  inferior  part  of 
the  rostral.  Oculars  in  vertical  gubhexagonal  bands,  less  developed  than 
the  preoculars,  and  showing  the  eyes  but  slightly  through.  Head  yellow- 
ish, the  whole  body  of  a  grayish  tint 

Syn.  Ophthalmidion  longissimum,  Dum.  &  Bibb.  Erp.  Gen.  VI,  1844,  263 ; 
and  Catal.  Kept.  Mus.  Hist  Nat  II,  1862,  201. 

N.  America.  Collected  by  Comte  de  Castelnau.    Florida.  ?  ? 

The  following  species  given  by  Schlegel  in  his  Essai  as  North 
American,  cannot  be  admitted  into  our  fauna  without  further  evi- 
dence. ' 

Calamarla  melanocephala*. Surinam  &  Philada 

Lycodon  clelia Philada 

Herpetodryag  margarltlferus New  Orleans. 

Herpetodryag  cursor New  York. 

Dryophls  Catesboei Southern  States. 

Dlpsas  annulata Delta  of  Miss. 

Homalopsls  carlnlcauda. New  York. 

Homalopais  pllcatilis,  Tar New  Orleans. 
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SncnS  COLLECTED  BT  JoflY  IL  ClAMJL  AMD  AmTHTM,  ScSOTT, 
OS  TBZ  U.  5.  ajtd  MrHCAJr  BOODHT  Sc*yet,  OW2  ILu. 
WX.  IL  ElCOftY,  U-  S.  JL,  AJfD  IKDnD  TOO  LATE  W€OL  TEi 
TICS   15   THHE  PEOPXS  PLACES. 


1.  Crataim*  atra,B.*G 


Ptctm,  Tzx- 

15.    35.  2f. 

Join  H.  Clark. 

Eaglc  Pan,  Tex. 

15.    29.2}. 

Ar&sr  Stkott. 

%.  TtodcopMt  i 

^mKJBSKJ^A      M&»      ^P>      ^^**  •*••••••«  «*•••« 

•...*•  * AgS  jtf 

Eaglt  Posk,  Tex. 

138.43.25.    28.4J. 

Arthur  Schott. 

S.  Baps  teaere,  B.  &G .. P*s*  22 

The  ground-color  of  the  present  specimen  is  red,  the  same  as  in 
Elapi  tulrivs;  the  fact  of  its  being  fawn-colored  in  the  specimen  de-» 
scribed  above  most  be  attributed  to  the  action  of  the  preserving 
fluid.  The  specimens  here  referred  to  are  of  a  greater  sire,  but  ex- 
hibit all  the  other  characters  bj  which  we  hare  distinguished  this 
species  from  Ehpt  fulviu*. 

Sam  /V»/*,  Tex. John  H.  Clark. 

Eagle  Past,  Tex. Arthur  Schott. 

4.  Eutaiala  Mareftaaa,  B.  &  G Page  36 

Eagle  Pau,  Tex. Arthur  Schott 
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5.  Heterodon  naslcus,  B.  &G Page  61 

Specimens  of  this  species  vary  in  the  number  of  small  postrostral 
plates.  In  some  there  are  only  three  or  four,  in  others  a  larger  num- 
ber. Sometimes,  instead  of  a  single  series  of  median  dorsal  spots, 
there  are  two,  in  close  contact,  and  more  or  less  confluent.  The  nar- 
row light  line  across  the  middle  of  the  superciliaries  and  the  high 
labials  are  still  highly  characteristic. 

Pecos,  Tex.  130+1.  40. 23.  14}.  2f .  John  H.  Clark. 

"  141+1.  29.  23.  20}.  2f.  " 

"  141+1.  37.  23.  23}.  3J.  " 

Eagle  Pass,  Tex.  144+1.  38.  23.  26}.  3}.  Arthur  Schott. 

6.  Pltnophis  bellona,  B.  &G Page  66 

Presidio  del  Norte,  Mex.    243.  51.  32.     51}.  6.  John  H.  Clark. 

T.  ScotopblS  Emoryij  B.  &  G. — Head  rather  narrow ;  vertical  plate 
elongated.  Eye  large.  Median  six  or  eight  scales  only  carinated ;  very 
slightly.  Dorsal  rows  29.  Above  ash-gray,  with  a  dorsal  series  of  trans- 
verse brown  blotches,  on  each  side  of  which  are  two  others  of  smaller  size ; 
indistinct  traces  of  a  third.  A  frontal  brown  vitta  passing  back  through  the 
eye,  and  crossing  the  angle  of  the  month  on  to  the  side  of  the  neck. 

Plates  and  shape  of  head  much  as  in  S.  guttalus.  Vertical  plate 
more  elongated  than  in  the  species  of  allied  color,  being  decidedly 
longer  than  broad.  Head  rather  narrow.  Eye  larger  than  in  S. 
guttatus ,  its  centre  a  little  posterior^  to  the  junction  of  the  4th  and 
5th  labials.  Postorbitals  resting  oil  the  5th  labial,  as  in  the  other 
species.  Anteorbital  large.  Loral  elongated,  acute  angled  behind. 
Upper  labials  8,  6th  and  7th  largest;  lower  11,  6th  largest.  Dor- 
sal rows  of  scales  29,  central  five  or  six  only  carinated,  and  those 
Only  slightly  :  exterior  row  largest,  rest  nearly  equal.  Ground-color 
grayish  ash.  A  series  of  olivaceous  brown  transverse  quadrate 
blotches  along  the  back,  70  in  number,  the  50th  opposite  the  anus. 
These  are  ten  or  twelve  scales  broad,  two  to  three  long,  and  sepa- 
rated by  intervals  of  one  to  two  scales.  They  are  narrowly  margined 
with  black.  On  each  side  of  the  dorsal  series,  and  alternating  with 
it,  is  a  series  of  smaller,  nearly  circular,  but  similarly  constituted 
blotches  extending  between  the  3d,  and  7th  or  8th  rows :  below  this, 


%. 
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and  on  the  2d  and  3d  rows,  is  a  still  smaller  and  quite  indistinct 
third  series,  and  occasionally  traces  of  a  fourth  on  the  1st  and  2d. 
The  ground-color  or  space  between  the  blotches  is  grayish  ash ;  each 
scale  minutely  mottled  with  dark-brown  or  black ;  the  extreme  bor- 
der generally  pure  ash,  especially  on  the  sides.  Beneath  yellowish 
white,  with  rather  indistinct  blotches  of  brownish  ash,  thickest 
behind. 

Head  grayish  ash,  with  a  somewhat  curved  broad  brown  vitta  on 
the  back  part  of  the  postfrontals,  which,  involving  the  commissure 
of  the  anteorbital  and  superciliary,  passes  back  through  the  eye,  and 
crossing  the  angle  of  the  mouth  on  the  adjacent  halves  of  the  ulti- 
mate and  penultimate  labials,  extends  into  the  blotches  on  the  sides 
of  the  neck.  A  second  nearly  effaced  bar  crosses  the  anterior  front- 
als,  leaving  an  ash-colored  band  half  the  width  of  the  first-mentioned 
bar.  The  anterior  dorsal  blotch  is  replaced  by  two  elongated  ones 
running  up  on  the  head  to  the  centre  of  the  occipitals,  parallel  with 
the  postocular  vitta,  with  an  ash-colored  stripe  between  the  two, 
which  extends  from  the  superciliary  backwards  on  the  sides  of  the 
neck.  As  in  the  other  brown  marks,  these  stripes  are  margined  by 
black.  The  adjacent  edges  of  the  4th  and  5th  labials  are  brown.  This 
is  the  only  species  except  S.  guttatus,  in  which  the  postocular  vitta 
crosses  the  angle  of  the  mouth,  and  passes  down  the  side  of  the  neck. 
There  is  scarcely  any  indication  of  elongation  in  the  lateral  spots 
except  anteriorly. 

This  species  differs  from  S.  vulpinns  in  the  gray  color,  much  larger 
eye,  longer  head,  narrower  vertical,  &c. ;  from  S.  Icctus  in  much  the 
same  points  as  well  as  in  having  the  dorsal  spots  transverse  not  longi- 
tudinal ;  from  S.  Lindheimcri  in  lighter  color,  and  absence  of  white 
margins  to  the  basal  ends  of  the  dorsal  scales. 

Howard  Springs,  Tex.     217+1.  72.  29.     41*.  7.  J.  H.  Clark. 

8.  Georgia  Obsoleta,  B.  &  G.—  Postorbitals  resting  on  the  fifth 
labials,  not  on  the  4th,  as  in  Georgia  Couperi.  Black  above,  beneath  slate- 
color  ;  anteriorly  with  the  bases  of  the  scutellse  red. 

Stn.  Coluber  obsoletus,  Say  in  Long's  Exped.  Rocky  Mts.,  I,  1823,  140.— 
Haul.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  347;  and  Med.  &  Phys.  Res. 
1835,  112.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  61.     PI.  xii. 

Upper  labials  8;  7th  and  8th  largest;  postorbitals  supported  by 
the  5th )  Gth  labial  small,  triangular;  but  still  separating  the  5th  and 
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7th,  which  do  not  meet  above  it.  Lower  labials  9 )  4th  and  5th 
largest.  Two  rows  of  temporal  shields.  Two  lorals  in  one  speci- 
men, one  in  another.  General  color  above  deep  black ;  some  of  the 
scales  having  dashes  of  reddish  white  at  their  bases,  scarcely  indi- 
cating blotches  as  in  Scotophis:  the  same  color  is  sometimes  shown 
on  the  skin.  Beneath  slate-black.  The  color  is  uniform  on  the  pos- 
terior half:  the  bases  of  the  scutellse  then  begin  to  exhibit  more  or 
less  of  pale  reddish  white,  which  tint  increases  in  extent  and  in- 
tensity anteriorly  until  towards  the  head  the  slate-color  is  only  seen 
along  their  edges,  the  tint  there  being  a  dark  salmon-color.  The  pos- 
terior margins  of  the  upper  and  lower  labials,  as  well  as  all  the  plates 
on  the  sides  of  the  neck  and  beneath,  are  edged  with  well-defined 
black.     Sides  of  the  head  reddish  brown,  margined  as  above. 

Eagle  Pass,  Tex.         193.  60.  17.     45}.  7}.  Arthur  Schott. 

"  193.  56.  17.    48*.  9}.  " 

9.  OpMbolus  Sayi,  B.  &  G Page  84 

Variety  with  transverse  penultimate  bands. 

Eagle  Pass,  Tex.  210.  59.  23.     37§.  5f .  Arthur  Schott. 

10.  Mastlcopliis  flavlgrularls,  B.  &G Page  99 

Mr.  Clark  mentions  having  seen  specimens  of  this  species  on  the 
upper  Rio  Grande,  with  a  decided  tinge  of  red.  It  would  not  sur- 
prise us,  therefore,  to  find  it  the  same  with  Coluber  testaceus,  Say — a 
point  of  much  interest,  as  this  is  the  only  one  of  Say's  Western  spe- 
cies which  we  have  not  identified  as  clearly  distinct. 

Presidio  del Norie,Mex.  200+1. 167. 17.     56.  15*.   John  H.  Clark. 

11.  Marticophls  ornatus,  B.  &G Page  102 

A  highly  marked  specimen,  differing  somewhat  from  those  already 
described.  Very  dark  purple  on  the  back,  lighter  on  the  sides  be- 
tween the  light  lines.  A  narrow  yellow  line  along  the  contiguous 
edges  of  the  abdomen  and  outer  dorsal  rows.  The  4th  row  of  scales 
with  the  adjacent  edges  of  the  3d  and  5th,  are  yellowish  white,  with 
a  well-defined  black  line  through  the  centre  of  the  former.  Down 
the  centre  of  all  the  rows  as  well  as  the  fourth,  is  a  black  line, 
most  intense  on  the  1st  and  3d  rows.     At  successive  intervals  along 
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the  back,  are  seen  broad  transverse  light  bands,  produced  by  the  ob- 
literation of  the  black  line  in  the  4th  row,  and  by  all  the  dorsal 
scales  between  the  light  lines  being  yellowish  white,  with  more  or 
less  of  purplish  black  towards  the  tips.  There  are  about  eight  of 
these  dorsal  marks  on  the  anterior  three-fifths  of  the  body,  the  first 
being  indicated  by  a  light  bar  on  the  nape. 

Howard  Springs,  Tex.  206+1.  —  15.     61f.  17|.         J.  H.  Clark. 


12.  Mastlcophls  Schottl,  B.  &  G. — Greenish  brown,  with  two  nar- 
row white  lines  on  each  side,  becoming  obsolete  at  about  three-fifths  of  the 
length  from  the  head.  Scales  on  the  back  yellow  at  the  base.  Sides  of  the 
neck  in  front  red.    Dorsal  scales  in  15  rows. 

This  species  presents  quite  a  close  relationship  to  M.  Umiatus,  al- 
though sufficiently  different  in  its  distribution  of  color.  The  general 
tint  above  is  a  dark  greenish  olive.  On  each  side  are  two  well-de- 
fined narrow  yellowish  white  lines :  the  first  along  the  junction  of  the 
outer  dorsal  row  and  the  abdominal  scutellse,  involving  only  the  ad- 
jacent angles ;  the  second  similarly  constituted  in  relation  to  the  3d 
and  4th  rows  (not  running  through  the  centres  of  the  scales).  The 
portion  of  the  3d  and  4th  rows  not  involved  by  the  upper  white  line 
is  black,  as  is  also  a  narrow  margin  above  the  lower  white  line,  of 
the  same  diameter  with  it.  The  upper  angles  of  the  scales  in  the 
first  row,  and  the  whole  of  those  of  the  second  row,  are  of  a  lighter 
olive  than  the  back.  All  the  scales  on  the  back  between  the  upper 
yellow  lines  of  opposite  sides  are  margined  with  yellow  along  their 
basal  edges,  only  evident  on  separating  the  scales.  Anteriorly  is  a 
short  yellow  line  along  the  junction  of  the  2d  and  3d  rows  of  scales, 
extending  to  about  the  25th  abdominal  scutella. 

Color  beneath  dull  yellow,  with  the  greater  part  of  the  scutellaa 
closely  and  minutely  blotched  with  greenish  slate.  Anteriorly  the 
proportion  of  yellow  is  much  greater,  and  near  the  head  the  blotch- 
ing is  in  two  series,  as  in  the  rest  of  the  genus.  The  tail  also  is 
nearly  unspotted  yellowish,  except  anteriorly.  On  the  external 
fourth  of  the  abdominal  scutellae  the  blotching  is  more  confluent, 
forming  a  well-defined  margin  to  the  lower  yellow  line.  Anteriorly 
the  side  of  the  abdomen  is  of  a  dull  red.  The  upper  jaw  is  yellowish 
white,  excepting  the  lower  edges  along  the  1st  to  the  6th  labials, 
which  are  black.  Orbitals,  loral,  and  nasals  with  a  yellow  central 
upot. 
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The  lateral  stripes  become  obsolete  at  about  |  of  the  length  from 
the  head,  so  that  the  body  posteriorly  is  nearly  unicolor  above. 
Upper  labials  8,  7th  longest ;  lower  9,  5th  largest. 

Eagle  Pass,  Tex,       201+1.138.15.     54}.  17f.      Arthur  Schott. 

13.  Salvadora  Grahamlse,  B.  &  G Page  104 

This  specimen  has  but  two  anteorbitals,  the  upper  very  large ;  in 
other  respects  it  is  as  previously  described.     The  under  parts  appear  . 
to  have  been  of  a  delicate  reddish  salmon- color. 

Presidio  del  Norte,  Mex.   189+1.100.17.  28}.  7}.   John  H.Clark. 

14.  LeptophlS  majallg,  B.  &G Page  127 

Eagle  Pass,  Tex.       162+1.  127.  17.     28.  16|.         Arthur  Schott. 

15.  Diadopliis  recalls,  B.  &G Page  115 

Eagle  Springs,  Tex.    229+1.  56.  17.     25}.  4.  John  H.  Clark. 

16.  RtalnoctaeUus  Lecontel,  B.  &  G Page  120 

Pecos,  Tex.  191.  56.  23.     26J.  41.  John  H.  Clark. 

IT.  Tantllla  gracilis,  B.  &G Page  132 

Eagle  Pass,  Tex.  133.  44.  15.     7}.  If  Arthur  Schott 
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1.— VERNACULAR  NAMES.* 


A. 

Adder,  Spreading,  65. 
"    Water,  147. 


B. 


Banded  Rattlesnake,  1. 
Black  Massasauga,  16. 

"     Snake  (Base,  constr.),  93,  and 
(Oeorg.  obs.),  168. 

"    Viper,  55. 
Blowing  Viper,  51. 
Brown  Snake,  122. 
Bull  Snake,  65. 


c. 


Chain  Snake,  86. 

Chicken  Snake,  80,  87. 

Coach-whip  Snake  (Mast,  flagell.  and 

flarig.),  98  and  99. 
Copperbelly  (Xer.  erythr.),  40. 
Copperhead,  17. 
Corn  Snake  (Scot  gut  talus),  78. 


Diamond  Rattlesnake,  3. 

E. 

Egg  Snake  (Oph.  Sayi),  84. 


G. 

Garter  Snake,  30,  82. 
Gopher  Snake  (Oeorg.  Coup.),  92. 
Grass  Snake,  32. 
Green  Snake,  106,  108. 
Ground  Rattlesnake,  11. 
"     Snake,  129. 


H. 

Harlequin  Snake,  21. 

Highland  Mocassin  (Tox.  atrof.),  160. 

Hog-nose  Snake,  51,  59. 

Horn  Snake,  123. 

House  Snake,  87. 


i. 


Indigo  Snake  (Oeorg.  Coup.),  92. 


K. 

King  Snake,  84,  85.     (El.  iener.),  21 


L. 


Lightning  Snake,  87. 

Little    Green    Garter    Snake    (Eut. 

ordinata),  32. 
Lizard  Snake  (Eut.  tirt.),  30. 


*  Such  vernacular  names  as  have  been  omitted  in  the  body  of  the  catalogue  are  here  given 
with  their  systematic  titles  placed  within  parentheses. 
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Ma««a**uga,  14. 

"  Black,  16. 
Milk  Snake.  87. 
\foca«*in  <  -V.  tip.  and  y.faJ*.)9'2B  and 

30.     \Tot.  pwyn.),  20. 
Mocassin.  Highland,  160. 

••     r  pi  and,  150. 

"     Water,  19. 


P. 

l^lot  Snake  ( P't.  JfcCl),  6& 
Pine  Snake,  »>5. 
Prairie  Rattlesmake,  14. 
■'     Snake  t Jfcrf.  jUtmg.),  09. 


R. 

Racer  i  frt*e.  enrwtr.),  08, 
Rattlesnake,  Banded,  1. 

•*     Diamond,  3. 

•«     Ground,  11. 

•«     Prairie,  14. 

•«     Small.  11. 
Red-bellied  Snake,  123, 
Hi  band  Snake,  24. 
King-necked  Snake,  112. 


n 


.( 


i« 

it 

it 
»« 
it 
it 
It 
it 
it 


Snake,  Ground,  129. 
•4     Harlequin,  21. 

Hog-nose.  51T  59. 

Horn.  122. 

House.  87. 

Indigo.  1)2. 

King,  84.  86.  21. 

Lightning,  87. 

Little  Green,  Garter.  32. 

Lizard.  30. 

Milk.  87". 

Pilot.  68. 

Pine.  65. 

Prairie.  09. 

Red->>eilied,  123. 

Riband,  24. 

Ring-*eeked,  112. 

Scarlet,  118. 

Striped,  30. 

Swift  Garter.  1/L 

Thunder.  86,  87". 

V?:uer,  38,  39. 

Worm.  120. 
Spreading  Adder.  55. 
Striped  Snake.  30. 
Swift  Garter  Snake,  2&. 

T. 

Thunder  Snake,  36,  87. 


n 


.t 


Srnr'pt  Snake,  I  IS. 

Small    Rattlesnake     Crohtl.    *niUar.>f 

Snake,  Black.  03.  158. 

■<  Brown.  122. 

•<  Bull,  65. 

-«  Chain,  8ft. 

••  Chicken,  80,  87. 

"  Coach-whip,  08,  00. 

•'  Torn.  78. 

•«  Rg«,  34. 

"  Garter,  30,  32. 

•*  Gopher,  02. 

••  Gram,  32. 

'  Green,  106,  108. 


Cpland  Mocassin.  >  Tox.  >timf.)f  ISO. 


v. 


V:per.  Blowing,  51. 
•4     Black.  ")o. 
••     W-uer.  10. 


W. 

Water  Adder.  147. 

•*     Mocassin.  10. 

•-     Snake.  38.  30. 

•*     Viper  i  Tiz.  piae.\  19 
Worm  Snake.  120 
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2.— SYSTEMATIC   NAMES. 


(< 


<( 


n 


abacurus,  Farancia,  123. 
Coluber,  123. 
Helicops,  123. 
Hydrops,  123. 
Abastor,  125. 

44        erythrogrammus, 125. 
Acontias  atrofuscus,  150. 
adamanteus,  Crotalus,  3. 
aestivus,  Leptophis,  106. 

"      Coluber,  106. 
affinis,  Pituophis,  66. 
Agassizii,  Nerodia,  41. 
Agkistrodon,  17. 

44        contortrix,  17. 

"        mokason,  17. 
alleghaniensis,  Coluber,  73. 

"        Scotophis,  73. 
amabilis,  Diadophis,  113. 
amaenus,  Braohyorrhos,  129. 

"      Coluber,  129. 
amoena,  Celuta,  129. 

44      Calamaria,  129. 
Anguis  annul  at  us,  86. 

44        flagelliformi8,  98. 

"         viridis,  106. 
annectens,  Pituophis,  72. 
annulata,  Dipsas,  155. 
annulatus,  Anguis,  86. 
atmodes,  Heterodon,  57. 
atrofuscus,  Acontias,  150. 

44        Toxicophis,  150. 

"        Trigonocephalus,  150. 
atrox,  Crotalus,  5. 


B. 

Bascanion,  93. 

44        constrictor,  93. 

44        flaviventris,  96. 

"        Foxii,  96. 

44        Fremontii,  95. 

44        vetustus,  97. 
bellona,  Churchillia,  66. 

«*      Pituophis,  66. 


n 
It 
(< 
(( 
«( 


bipunctatus,  Tropidonotus,  30. 
Boa  constrictor,  17. 
Boidae,  ix,  xi. 
Bottas,  Charina,  154. 
««     Tortrix,  154. 
Boylii,  Ophibolus,  82. 
Braohyorrhos  amranus,  129. 

c. 

cacodemon,  Coluber,  55. 
Calamaria  amoena,  129. 

elapsoidea,  123. 
melanocephala,  155. 
punctata,  112. 
striatula,  122. 
tenuis,  116. 
californise,  Coluber  (Ophis),  153. 
capite  viperrens,  Vipera,  59. 
carinicauda,  Homalopsis,  155. 
catenifer,  Coluber,  G9. 

44       Pituophis,  69. 
Catesboei,  Dry  ophis,  155. 
caudisona,  Viperra,  1. 
Celuta,  129. 

44        amoena,  129. 
cenchris,  Trigonocephalus,  17. 
Charina,  xi,  154. 

44      Bottaa,  154. 
Chlorosoma,  108. 

44        vernalis,  108. 
Churchillia,  64,  66. 

44        bellona,  65,  66. 
Clarkii,  Regina,  48. 
clelia,  Lycodon,  155. 
clericus,  Ophibolus,  88. 
coccinea,  Coronella,  89. 

44       Rhinostoma,  118. 
coccineus,  Coluber,  118. 

44        Heterodon,  118. 
cognatus,  Heterodon,  54. 
Coluber  abacurus,  123. 

8B8tiTU8,  106. 

alleghaniensis,  73. 
amaenus,  129. 
cacodemon,  55. 
calliga8ter,  76. 


it 
<( 
«t 
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Coluber 

(Ophis)  California,  153. 

«< 

catenifer,  69. 

<< 

coccineus,  118. 

«< 

constrictor,  93. 

Couperi,  92. 
doliatus,  89. 

tt 
tt 

ti 
tt 

erythrogaster,  40. 
erythrogrammus,  125. 
eximius,  Dekay,  87. 
eximius,  Holbr.  88. 

It 

fasciatus,  140. 

tt 
ti 
tt 

flagelliformis,  98. 
flagellum,  98. 
flaviventris,  96. 

It 

fulvius,  21. 

tt 
tt 
tt 

getulus,  86. 
guttatus,  78. 
heterodon,  61. 

it 

iufernali8,  26. 

tt 

leberis,  45. 

u 

melanoleucus,  65. 

tt 

melanoleucus,  Tar.  151. 

it 

mormon,  101. 

it 

obsoletus,  158. 

ti 

ordinatus,  82. 

it 
tt 
tt 
tt 

parietalis,  28. 
planiceps,  154. 
poecilogaster,  88. 
porcatus,  40. 

"        proximus,  25. 

"        punctatus,  112. 

"        quadrivittatus,  80. 

"        rigidus,  46. 

"        saurita,  24. 

"         Sayi,  Schl.,  151. 

"        Sayi,  Holbr.  84. 

"        septemvittatus,  45. 

"        simus,  69. 

"        sipedon,  38. 

"        sirtalis,  30. 

"        striatulus,  122. 

•*         taxispilotus,  43. 

"        testaceus,  150. 

"        thraso,  65. 

'•        venustus,  137. 
vernalis,  108. 
vertebralis,  152. 

"        (Zacholus)  zonatus,  153. 
Colubridae,  ix,  x,  xi. 
confinis,  Scotophis,  76. 
confluentus,  Crotalus,  8. 
concinna,  Eutainia,  146. 
concinnus,  Tropidonotus,  146. 
consors,  Crotalophorus,  12. 
constrictor,  Bascanion,  93. 

"        Coluber,  93. 

"        Hierophis,  93. 
Contia,  110. 

mitis,  110. 
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contortrix,  Agkistrodon,  17. 

"        Boa,  17. 

"        Trigonocephalus,  17. 
coronata,  Tantilla,  131. 
Coronella,  coccinea,  59. 

"        doliata,  69. 

"        getula,  86. 

rhombomaculata,  86. 
Sayi,  84. 
Couperi,  Coluber,  92. 

"      Georgia,  92. 
Crotalidse,  ix. 
Crotalophorus,  11. 

**        consors,  12. 

"        Edwardsii,  15. 
KirtlandU,  16. 

"        miliariu8,  11. 

"        tergeminus,  14. 
Crotalus,  1. 

"        adamanteus,  8. 

"        atrox,  5. 

"        confluentus,  8. 

••        durissus,  1. 

"        horrid  us,  8. 

11        Lecontei,  8. 

"        lucifer,  6. 

"        miliarius,  11. 

"        molossus,  10. 
oregonus,  145. 
tergeminus,  14. 
cupreus,  Scy talus,  17. 
cursor,  Herpetodryas,  156. 

D. 

Dekaj-i,  Storeria,  135. 

"       Tropidonotus,  136. 
diademata,  Niuia,  49. 
Diadophis,  112. 

"         amabilis,  113. 

docilis,  114. 

pulchellus,  115. 

punctatus,  112. 

regalia,  116,  161. 
Dips  as  annulata,  155. 
docilis,  Diadophis,  114. 
doliata,  Coronella,  89. 
doliatus,  Coluber,  89. 

••       Ophibolus,  89. 
dorsalis,  Eutainia,  31. 
Drummondi,  Farancia,  123. 
Dryophis  Catesboei,  165. 
dulcis,  Rena,  142. 
durissus,  Crotalus,  1. 

E. 

Edwardsii,  Crotalophorus,  15. 
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Elaps,  21. 

fulrius,  21. 

44        tcnere,  22. 

44        tristia,  23. 
elapsoidea,  Calamaria,  138. 

44        Osceola,  133. 
elegans,  Eutainia,  34. 
Emoryi,  Scotophis,  157. 
erythrogaster,  Coluber,  40. 

44        Nerodia,  40. 

44        Tropidonotus,  40. 
erythrogrammus,  Abastor,  126. 

44        Coluber,  125. 
Helicops,  125. 
Homalopsis,  25. 
Erythrolamprus,  82. 
Eutainia,  24. 

44        concinna,  146. 

44        dorsaiis,  31. 

44    •    elegans,  34. 

44        Faireyi,  25. 

44        infernalia,  26. 

44        leptocephala,  29. 

44        Marciana,  36. 

44         ordinata,  32. 

44        ordinoides,  33. 

44        parietalis,  28. 

44        Pickeringii,  27. 

44        proxima,  25. 

44        radix,  34. 

44        saurita,  24. 

44        sirtalis,  30. 

44        vagrans,  35. 
eximius,  Coluber,  87,  88. 

44      Ophibolus,  87. 

F. 

Faireyi,  Eutainia,  25. 
Farancia,  123. 

abacurus,  123. 
Drummondi,  123. 

44        fasciata,  123. 
fasciata,  Farancia,  123. 

44      Nerodia,  39. 
fa8ciatus,  Coluber,  40. 

44        Tropidonotus,  40. 
flagelliformis,  Anguis,  98. 

44        Coluber,  98. 

Psammophis,  98. 
Masticophis,  98,  149. 
flagellum,  Coluber,  98. 
flavigu\aris,  Masticophis,  99. 

44        Psammophis,  99. 
flaviventris,  Bascanion,  96. 

44        Coluber,  96. 
Foxii,  Bascanion,  96. 
Fremontii,  Bascanion,  95. 
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fulvia,  Vipera,  21. 
fulvius,  Coluber,  21. 
44      Elaps,  21. 

G. 

gen tilis,  Ophibolus,  90. 
Georgia,  92. 

44      Couperi,  92. 
44      obsoleta,  158. 
getula,  Coronella,  86. 
getulus,  Herpetodryas,  84. 
44      Ophibolus,  85. 
44      PseudoelapB,  86. 
gracilis  maculata,  Vipera,  32. 

44      Tantilla,  131. 
Grahamiro,  Salvadora,  104. 
Grahamii,  Regina,  47. 
guttatus,  Coluber,  78. 
Scotophis,  78. 
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H. 

Haldea,  122. 

44        striatula,  122. 
Helicops  abacurus,  123. 

44        erythrogrammus,  125. 
Heterodon,  51. 

44        atmodes,  57. 
44        coccineus,  118. 
44        cognatus,  54. 
44        nasicus,  59. 
niger,  65. 
platyrhinos,  51. 
simus,  59. 
heterodon,  Coluber,  61. 
Herpetodryas  cursor,  155. 
getulus,  84. 
margariti  ferns,  155. 
Hierophis  constrictor,  93. 
t  olbrookii,  Nerodia,  43. 
Homalopsis  carinicauda,  155. 

erythrogrammus,  125. 
plicatilis,  Tar.,  155. 
Rein  ward  tii,  123. 
horridus,  Crotalus,  3. 
humilis,  Rena,  143. 
Hydrops  abacurus,  123. 
44      Reinwardtii,  123. 

L 

infernalis,  Coluber,  26. 
44        Eutainia,  26. 
isabella,  Wenona,  140. 

K. 

Kirtlandii,  Crotalophorua,  16. 
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L. 

laetus,  Scotophia,  77. 
Lecontei,  Crotalus,  8. 

Rhinocheilua,  120. 
leberis,  Coluber,  45. 
Regina,  45. 
Tropidonotus.  45. 
leptocephala,  Eutainia,  29, 
Leptophis,  106. 

"        sestivus,  106. 

majalis,  107,  161. 

a&uritua,  24. 

tseniatus,  103. 
Lindheimerii,  Scotophia,  73. 
Lodia,  116. 

tenuis,  116. 
longisaimum,  Ophthalmidion,  155. 
lucifer,  Crotalus,  6. 
Ly  qodon  clelia,  loo. 

M. 

majalis,  Leptophis,  107. 
JVlarciana,  Eutainia,  36. 
margariti ferns.  Herpetodryaa,  155. 
Masticophis,  98. 

flagelliformis,  98,  149. 
flayigularis,  99. 

"        mormon,  101. 

44         ornatns,  102. 

"         Schottii,  160. 

44         taeniatus.  103. 
McClellanii.  Pituophis.  68. 
melanoeephala.  Calaniaria,  15-5. 
melanoleucus.  Coluber.  65. 

*•  Pituophis.  65. 

"         var..  Coluber.  150. 
miliarius,  Caudisona.  11. 

Crutalophorus,  11. 

*•         Crotaius,  11. 
mitis.  Contia.  110. 
mokason.  Agkistrodon.  17. 
molossus.  Crotaius,  10. 
mormon.  Coluber.  101. 

Masticophis,  101. 

N. 

nasicus,  Heterodon,  61. 
Nerodia,  38. 

44  Agassizii,  41. 

44  erythrogaster,  40. 

"  faieiata.  39. 

44  Holbrookii,  43. 

44  niger,  147. 

**  rhombifer.  147. 

44  sipedon,  38. 
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Nerodia,  taxiapilota,  43. 
transversa,  148. 
Woodhouaii,  43. 
niger,  Heterodon,  55. 
44       Nerodia,  147. 

Tropidonotua,  147. 
Vipera,  93. 
nigra,  Vipera,  55. 
Ninia,  49. 

44        diademata,  49. 

o. 

obsoleta,  Georgia,  158. 
obsoletus,  Coluber,  158. 
occipito-maculata,  Storeria,  137. 

44         Tropidonotus,  137. 
Ophthalmidion.  155. 

44        longisaimum,  155. 
Ophibolua,  82. 

Boylii,  82. 

clericus,  88. 

doliatus,  89. 

eximius.  74. 

gentilis,  90. 

getulus,  85. 

rhombo-macul&tus,  86. 

Sayi,  84. 
44        splendidus,  83. 
Ophis  California,  153. 
ordinata,  Eutainia,  32. 
ordinatus,  Coluber,  32. 

"         Tropidonotus,  32, 135. 
ordinoides.  Eutainia.  33. 

'*         Tropidonotus,  33. 
oregonus.  Crotaius.  145. 
ornatu*.  Mnsticophis,  102. 
Osceola,  133. 

elapsoidea,  133. 

p. 

.  parietalis.  Coluber,  28. 
Eutainia,  28. 
Pickeringii.  Eutainia,  27. 
piscivorus.  Toxicophis,  19. 

44         Trigonocephalus,  19. 
Pituophis.  t>4. 

44         affinis,  66. 

annectens.  87. 
bellona,  06. 
cateniter.  69. 
McClellanii,  68. 
meianoleucus,  65. 
*4         Wllkesii,  N>. 
'  Pityophis.  4*4. 

poecil*  glister.  Coluber,  3S. 
.  porcatus,  Coluber,  40. 
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Psammophis  flagelliformis,  98. 

"         flavigularia,  99. 
Pseudoelaps  getulus,  86. 

Y,  87. 
planiceps,  Coluber,  154. 
platyrhinos,  Heterodon,  51,  59. 
plicatilis,  var.  Homalopsis,  155. 
plumbea,  Wenona,  139. 
proxima,  Eutainia,  25. 
proxinius,  Coluber,  25. 
pugnax,  Toxicophis,  20. 
pulchellus,  Diadophis,  115. 
punctata,  Calamaria,  112. 
punctatus,  Coluber,  112. 

"         Diadophis,  112. 

"        Spiletes,  112. 

quadrivittatus,  Coluber,  8t). 
Scotophis,  80. 


t< 


R. 

radix,  Eutainia,  34. 
regalis,  Diadophis,  115. 
Regina,  45. 

Clarkii,  48. 
"         Grahamii,  47. 
leberis,  45. 
rigida,  46. 
Reinwardtii,  Homalopsis,  123. 

"         Hydrops,  123. 
Rena,  142. 

"         dulcis,  142. 
humilis,  143. 
Rhinocheilns,  120. 

"         Lecontei,  120,  161. 
Rhinostoma,  118. 

"         coccinea,  118. 
rhombifer,  Nerodia,  147. 

**         Tropidonotus,  147. 
rhombomaculata,  Coronella,  86. 
rhombomaculatus,  Ophibolus,  86. 
rigida,  Regina,  46. 
rigidus,  Coluber,  46. 

Tropidonotus,  46. 
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s. 

Salvadora,  104. 

"         Grahamiae,  104,  161. 
saurita,  Coluber,  24. 

Eutainia,  24. 

Tropidonotus,  25. 
sauritus,  Leptophis,  24. 
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Sayi,  Coluber,  84,  151. 
"        Coronella,  84. 
"        Ophibolus,  84. 
Schottii,  Masticophis,  160. 
Scotophis,  73. 

alleghaniensis,  72. 
confinis,  76. 
guttatus,  78. 
laBtus,  77. 
Lindheimerii,  -74. 
quadrivittatus,  80. 
vulpinus,  75. 
Scytalus  cupreus,  17. 
semiannulata,  Sonora,  117. 
septemvittatus,  Coluber,  45. 
8imus,  Coluber,  59. 

"     Heterodon,  59. 
sipedon,  Coluber,  38. 
"       Nerodia,  38. 
"       Tropidonotus,  38. 
sirtalis,  Coluber,  30. 
"       Eutainia,  30. 
"       Tropidonotus,  30. 
Sonora,  117. 

"        semiannulata,  117. 
splendidus,  Ophibolus,  82. 
Spiletes  punctatus,  112. 
Storeria,  135. 

Dekayi,  135. 
occipito-maculata,  137. 
striatula,  Calamaria,  122. 

Haldea,  122. 
striatulus,  Coluber,  122. 


T. 

taenia,  Tropidonotus,  30. 
teeniatus,  Leptophis,  103. 
tseniatus,  Masticophis,  103. 
Tantilla,  131. 

"        coronata,  131. 

gracilis,  132,  161. 
taxispilota,  Nerodia,  43. 
taxispilotus,  Coluber,  43. 

"        Tropidonotus,  43. 
tenere,  Elaps,  22. 
tenuis,  Calamaria,  116. 

"      Lodia,  116. 
tergeminus,  Crotalophorus,  14. 

"         Crotalus,  14. 
testaceus,  Coluber,  150. 
thraso,  Coluber,  55. 
Tortrix  Bottae,  154. 
Toxicophis,  19. 

atrofuseus,  149. 

piscivorus,  19. 

pugnax,  20. 
transversa,  Nerodia,  148. 
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transversa,  TropidonotTU,  148. 
Trigonocephalas  atroftucna,  160. 

cenchru.  17. 

contortrix,  17. 

piacivora*.  19. 
triads.  Elapa.  23. 
Tropidonotna  bipnnctataa,  30. 
•*        concinnna,  146. 

Dekari,  135. 

eaTthrogaater,  41. 

faaciaina,  40. 

leberis,  46. 

niger,  147. 

oecipito-macnlataa,  137. 

ordinatns,  8torer,  135. 

ordinatus,  Holbr.  32. 

ordinoidea,  33. 

rhombifer,  147. 

rigidns,  46. 

saarita,  25. 

sipedon,  38. 

sirtalia,  30. 

tenia,  30. 

taxiapilotua,  48. 

tranarersus,  148. 
Typhlopicto,  ix. 
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V. 

▼agrana,  Bntainia,  36. 
Valorise,  Virginia,  127. 
vernalis,  Chloroaoma,  108. 

Coluber,  108. 
ventre  cnprei  «:oloris.  Vipera,  41. 
v«»niiarua.  Coluber.  137. 


rertebralia.  Coluber,  152. 
retostna.  Bearairimi,  97. 
Vipera  capite  riperreaa.  59. 

candijoaa  americana,  1. 
"  "  amor.  11. 

folTia,2L 

gracilii  fiimltita,  32. 

nigcr,  03. 

nigra.  55. 

ventre  enprei  coknia.  £L 

riridia  rnarnlatni,  32. 
Virginia,  127. 

Valeria?,  127. 
riridia,  Angina,  106. 

"      maculatna.  Vipera,  32. 
rulpinns,  Seotophia,  75. 

w. 
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Wenona,  139. 

Isabella,  140. 

plnmbea,  139. 
Wilkesii,  Pituophia.  71. 
Woodhonaii,  Nerodia,  42. 


T. 

T,  PsemdoeUpi,  87. 


Z. 

Zacholua  zonatus.  153. 

zonatus.  Coluber  .  Zacholua),  153. 
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WASHINGTON: 
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Joke.  1860. 


INTRODUCTION. 


The  following  lists  of  the  described  species  of  North  American  shells 
have  been  prepared  at  the  request  of  this  Institution,  by  several  accom- 
plished conchologists,  for  the  purpose  of  labelling  the  specimens  in  the 
Smithsonian  collection. 

Applications  having  been  made  for  copies  of  the  lists,  it  has  been  though 
that  their  publication  would  be  generally  useful,  in  facilitating  the  pre 
paration  of  catalogues,  the  labelling  of  collections,  conducting  exchanges, 
checking  off  faunas  of  particular  regions,  etc. 

The  series  of  lists  is  complete  with  the  exception  of  that  of  the  marine 
fauna  of  the  West  India  Province,  including  the  shores  of  Florida,  the  Gulf 
coast,  the  West  Indies,  etc.  On  account  of  the  great  extent  of  this  pro- 
vince, and  the  uncertainty  in  relation  to  many  of  its  species,  together  with 
their  imperfect  representation  in  American  conchological  collections,  it  has 
been  thought  expedient  to  omit  for  the  present  a  list  of  its  shells.  As 
soon  as  such  a  list  can  be  properly  prepared,  it  will  be  added  to  the  series. 

In  accordance  with  the  views  of  a  majority  of  the  compilers  of  the  lists, 
the  authority  given  for  each  name  refers  to  the  original  describer  of  the 
species,  and  not  to  the  one  who  first  published  the  name,  both  generic  and 
specific,  as  here  printed. 

It  will  be  readily  understood  that  the  Smithsonian  Institution  cannot 
vouch  for  the  accuracy  of  the  names  of  the  lists  or  for  their  completeness, 
and  that  all  responsibility  in  reference  to  these  points  rests  with  the  several 
authors. 

JOSEPH  HENRY, 

Secretary  S.  I. 

Smithboniak  Institution, 
May,  1860. 
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SHELLS  OF  NORTH  AMERICA 


WEST  COAST: 
OREGONIAN  AND  CALIFORNIAN  PROVINCE. 


BY 

P.   P.   CARPENTER. 


This  list  is  condensed  from  that  presented  in  the  "  Report  to  the  British 
Association/'  1856,  pp.  298  et  seq.  Species  are  omitted  which  have 
since  been  discovered  to  be  synonyms,  or  which  rest  on  doubtful  authority 
as  occurring  in  this  zoological  province ;  which  is  known  to  extend  from 
Puget  Sound  to  San  Diego.  Stragglers  from  other  districts  are  omitted ; 
as  also  the  species  peculiar  to  the  peninsula  of  Lower  California. 

The  generic  names  alone  are  given  of  undescribed  species  in  the  Smith- 
sonian collection,  or  of  species  not  yet  satisfactorily  identified. 


PAIXIOBRAXCHIATA. 
Dlsclnldae. 

1.  Diacina  Evanaii,  Da  v. 

Terebratulldae. 

2.  Waldheimia  californica,  Koch. 
8.  Terebratella  canrina,  Gld. 

4.  Terebratella  pulvinata,  Gld. 

LAMELLIBRAISCHIATA. 
Pholadldse* 

5.  Teredo 

6.  Zirphsea  ?criapata,  Linn. 

7.  Pholadidea  ovoidea,  Gld. 

8.  Pholadidea  penita,  Conr. 

9.  Parapholaa  californica,  Conr. 

Saxlcavldse. 

10.  Saaricava  pholadia,  Lam. 

Myldse. 

11.  Panopasa  generoaa,  Gld. 

12.  Mya  praooiaa,  Gld. 

13.  Platyodon  cancellata,  Conr. 

14.  Cryptomya  californica,  Conr. 

15.  Treaua  capax,  Gld. 

16.  Schisothoerue  Nnttallii,  Conr. 


17. 

18. 

19. 
20. 
21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 

30. 
31. 
«2. 
33. 
34. 
35. 


Corbulldae* 

Nesera 
Sphasnia 

Anatlnldse. 

Thracia  cnrta,  Conr. 
Lyonaia  californica,  Conr. 
Mytilimeria  Nnttallii,  Conr. 
Periploma  argentaria,  Conr. 
Pandora  punctata,  Conr. 
Pandora 

Solenlda% 
Solen  aicarina,  Gld. 

Solecnrtldtt. 

Machasra  lncida,  Conr. 
Machasra  patula,  Port. 
Bolecnrtna  californianoa,  Conr. 
Solecnrtna  aubterea,  Conr. 

Telllnldse. 
Sangninolaria  Nnttallii,  Conr. 
Sangninolaria  rnbroradiata,  C 
Paammobia  padfica,  Cont.    . 
Tellina  bodegenaia,  Hds. 
Tellina 
Tellina 
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To. 
77. 
7s. 
7j. 
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% 
HI. 
EL. 

KL. 
Hi*. 

hk. 
Hf.. 
W». 

jr.. 

Hi.. 
W- 

"  fr: 

:  '/l.  Hrrfftria' 
j  •''■ 


<aiimi"iBnifantt.  &«««;■ 


'£nur. 


'.«£* 


'.-■fc. 


Xftftyrggagm 


T*pe»  Pt^tL  ,V».L 
Tape*  rup^A  0..:. 
Tape*  *&7ttb& 

Petfic»llrfa:. 
Petnoola  califoxx&ca.  (''.t-r. 
Rupe^Aria  Iaxna;iiferra,  Cb**. 
Sajcidomss  axatn.f»  OW. 
Sax^dom-as  HnttaJiH  CW. 

.4»U»rtld«t. 
Aatart* 

Trapezium  caiiforniCTijn,  C^r. 
Cardita  rentjicosa,  </Jrf. 

Cfcamlda*. 

Chama  exogyra,  Cc*r. 
Chama  pellncida,  /ifr*. 

Cardlada*. 
Caxdiam  californiense,  Z/?«A. 
Caxdiam  (KJk  groBnlandicam). 
Caxdium  luteolabram,  G7</. 
Caidiam  Hnttalli,  CW. 
Caxdiam  qaadragenarium.  Con. 
Cardinal  substriatum.  Comr. 

Luclaldae. 
Lucina  bella,  Conr. 
Lucina  californica,  Comr. 


3*tCL  Axca  Wwrta    5r^ 


:>r»i- 


■r* 


SaralJdas. 


?ca-adata.  If.-?;. 


■*  -  r 


11T. 

i:-. 

13  S-. 

121. 
122. 
123. 
124. 
l>r 


0 


12o. 
127. 
128. 

129. 
) 


Yol< 
Yoldia 

Pectialdaf. 

Pecten  Fabri&l  F*  '.. 
Pecten  hericiiia.  G'.d. 
Pecten  {'\h>_  Islandicns -. 
Pecten  latianratna,  '.:>!.*. 
Pecten  ?nodosna,  Li**. 
Pecten  pnrpnratns,  Lz-%. 
Pecten  ?ventricosns.  <h„ 
A  muffin m  canrinnm.  G.c. 
Janeira  florida,  Hds. 
Hinnites  gigantens,  Gray. 

Oslraeldse. 
Ostrea  conchaphila.  Cpr. 
Ostrea  [lnrida]. 
Ostrea  rufa.  Old. 

Asomladae. 
Placnnanomia  alope.  Gray. 


130.  Placunanomia  ceplo,  Gray. 

131.  Plaaunanoraia  mamoaohlairta, 

132.  Aaomia  lamps.  Gray,        \_Deih, 

GASTEROPODA 

OI'lS'E'MOitlt.lM'ilMTA. 
Uullldae. 

133.  Bulla  nebuloaa.  Gld. 

134.  Haminea  veaiCula,  Gld. 

135.  Haminea  viiescena,  Sby, 

136.  Haminea 

137.  Tornatlna  cerenlia,  Gld. 

138.  Tornatlna  culcitella,  Gld. 

139.  Tornatlna  inonlta,  Gld. 

140.  Tornatlna 

141.  Cylichna 

GASTEROPODA 
PROSOBRAIVCHIATA. 

CIRRIBRANCHIATA- 

Dpntalisidw. 

142.  Dentalinm 

143.  Dentalium 

SCUTIBRATTCHIATA. 

Cbltonldic. 

14*.  Calloohlton    nteratinctns,  Gld. 

145.  Mertensii,  Maid. 

146.  Lepidochiton  acrobiculatua,  M. 

147.  Tonicla  lineata.  IJ'W. 

148.  Mopalia  Blainvillei,  Brad. 

149.  Mopalia  Hindall,  Sby. 

150.  Mopalia  Slmpaonll,  Gray. 

151.  Mopalia  veapertlna,  Gld. 

152.  Katherina  tunicata,  Sby. 

153.  Cryptochiton  Stolleii,  Midi, 

154.  (Chiton)  acutua,  Cpr. 

155.  (Chiton)  catifomlcua,  JViiH. 

156.  (Chiton)  dentiena,  Gld. 

157.  (Chiton)  Haitwegli,  Cpr. 
15S.  (Chiton)  lignosua,  Gld. 
159.  (Chiton)  montereyenais,  C. 
1G0.  Chiton  muscoBua,  Gld. 

161.  (Chiton)  Nuttalli,  Cpr. 

162.  (Chiton)  ornatna,  Natl. 

163.  (Chiton)  regularia,  Cpr. 

164.  Chiton   icaber,  lirt. 

165.  (Chiton    Woanessenskii,  M. 

I';»l<  tii.l;.-. 

166.  Patella  torenma.  Roe. 

167.  Naoella  dnplcta,  lids. 

168.  Naoella  lnceaaa,  Bd>. 

169.  Nacella  lnatablUa,  Gld. 

Acmscldse. 

170.  Aomwa  Ainu,  Midi. 


.  Aomtea  patina,  Etch. 
!.  Aomasa  pelta,  Esch. 
i,  Aomsea  peraona,  Esch. 
-.  Acmaea  acabra,  Xuii. 
.  Acmna  spectrum.  Zftft 
.  [Tecturella    grandia,  Gray. 
.  Bcunia  mltra,  Esch. 

Flaaurellldw. 

.  FlaBureUa  volcano,  Rvc. 
'■  Glyphis  aapera.  Etch. 
'.  Lncapina  crenulata,  Shy. 
.  Fnnotnrella  oucullata,  Gld. 
'..  Fnnotnrella  galeata,  Gld. 
Hal  lot  Id  a>. 

,.  Haliotis  californienais.  Strain*. 
,.  Hallotia  eomigata,  CTiiJf. 
.  Hallotia  Cracherodii,  Leach. 
:.  Hallotia  [d'lf  kamtschatkiana] 
.   Haliotis  infeacens,  Smtint, 
;.  Hallotia  aplendena,'  Rue. 

Trochldte. 
i.  Phaalanella  compta,  Gld. 
i,  Pomaulax  nndoaoa,   Wood. 
.  Pachypoma  diadematum,  Val 
'..  Trochiaoua  Horriaii,  Stf< 
!.  Zlziphinns  annnlatns,  Mart. 
,.  Zixipnlnus  doliariua.  Chemn. 
>.  ZiElphinus  filoans,  Wood. 
!.  Llvona  plooidee,  Gld. 
.  Oaillnua  gallina,  Flu. 
..  Oailinua 

'.  Omphallna  auteotinctua,  Fob, 
'.  Omphallna  rjrunneua,  A.  Ad. 
.  Omphalitis  euryomphalns.  ./. 
:.  Omphallna  fuacescena,  Phil.   ■ 
;.  Omphallna  msestna,  T$nm. 
-,  ?Omphalina  maicidua,  Gtd 
:  Omphallna  margin atna.  Null. 
:.  Omphallna  Plained,  Phil. 
.  Margarita  calloatoma,  A.  Ad, 
..  Margarita  pupilla,  Gld. 
'.  Margarita 
>.  Margarita 
.  Margarita 
:.  Margarita 

PECTINIBRANCHIATA. 
Calyptrrcldag, 

:.  Cracibtilum  apinosum.  Sby. 
\.  Galerus  fastigiatus.  Gld. 

'.   Crepldnla  acaleata,   Linn. 

i.  Crepldnla  adunca,  Sby. 

.  Crepldnla  eiplanata,  Gld. 

:  Crepldnla  Incur  va,  Brod. 


I.  Citpidoli  H-g-i—   gu. 
I.  Crapldnla  nmnmaria.  Ci'L 
..  CrapldiUa  xagoaa.  JRM 
L  Klpponyx  antiq'aatiu,  Linn. 
I.  Hlpponyx  baihataa,  5&*. 
L  Hipptrayx  Oiajaniu,  Jffa. 

;.  AlotnB  •qnamlgoruB,  Cpr. 
1.  Spiroglyptius 
'.  Spirog:yphua 

TurrilHllda-. 


CcrltkfauUe. 

330.  Blttium  «n~n™.  G/i. 
231.  Brttimn 


;.  Caritnidaa  albonodoaa,  Cpr. 
L  Carithidea  pullata,  Gld. 
..  C«xithidca  sacrata,  Gld. 

I.iiorini.1..'. 
I.  Utorina  planajda,  i>*tf. 
'.  Utoiuia  plana,  Gld. 
i.  Irftorina  acntollata,  6"W. 
».  Lttorina  attchana,  PiiZ. 
>.  Lacuna  caricata,  Gld. 
..  lacuna,  imlfaaciata,  (,'nr. 

0*alldsr. 
L  Radio*  -vailabill*,  SSy. 

(  vpi  .'I'i'lii-. 
I.  Lnponia  albngjnoaa.  Gray. 
I  Lnponia  spadicea,  Svains. 
■.  Trivia  californica,  Graj. 
\.  Erato  leucopiuea,  Gld. 

la  ncel  I  a  r  I  a  das. 
'.  Trichottopia  canceLLata.  Udt. 

I "  I  »■  1 1 1  1 1 1  •  i  ii  i  Ida. 
t.  Drillia 
i.  Daphnella 
>.  Mangelia 
.  Mangalia 
L  Bala  fldionla.  Gld. 
i.  Bala 

<    n.>  j  ■'  ;.-. 

L  Conns  ravna,  CM. 

Pjramfdrllldse. 

i.  Odoatomia  gravida,  Gld. 

;.  Odoatoania 

',   Farthenla 

;.  Chemnltsta  [caocotata]. 

i.  Chemnltxia  tonufcnla,  Gld. 

I.  Chemnltzia  torqnata,  Gld. 

EullmldK. 
.  Enllma 


.  BTatlaa  Telanaa,  Brad,  fr  Shy. 
.  Hatfca  imporvla,  Phil. 
I  CM. 
I,  Gld. 

.  Lmiatia  Lawiaii,  UW. 
.  Neverlta  fleclaxiaaa.  An, 
.  Polinicea  perspicna,  Awf. 

Tritoni-i.TC. 
.   Arse  oneirics  in  £ 


MltrlaW. 

!.  Ultra  mama.  iVntf. 
Harglncllida;. 

i.  Maiglnella  Jewettil  Cpr. 

OUvldae. 
'.  OliTttUa  Uplieata,  55*. 
I.  Olivella  rnfofaaciata.  Bee. 
i.  Olixolla 

PairpMrtdae. 
>.  Purpura  decencaatata.  Jlldd. 
.  Purpura  emaigiuata.  PWL 
;,  Purpura  Uctttca,  £«cA. 
-.  Purpura  oatrina,  (V/J. 
i-  Monoceroa  engonatum,  C«»r, 
.  Monoceroa  lapilloidea,  Cur. 
i.  NitidoIIa  Gonldii.  Cpr. 
:  NiUdeUa 
1.  Tranoaria 

'.  Cerastoma  Belcharl,  If. -It 
i.  Cenutoma  fotiatum.  Etch. 

Bucclnldap. 
.  Colnmbella  californiana.  Cask 
'..  Columballa  carinata,  IIJx. 
'-.  ColumbeUa  gansapata.  Old. 
<,  ColumbeUa  ata-barbareaaia,  C. 
■.  Bucelnum  comj^im    Rre. 
■.  rTassa  foasata,  Gld. 
.  Naasa  mendica,  Gld. 

MiM  i.  i.Ur. 
:.  Chrjsodomas  antiquns,  Ciim, 
'.  Chiysodomds  MiddecdoiiEi, 
>.   Ct:ysodomm  Conptr. 

.  ChryBodciirma  aitchana.  ilidd. 
-  Trophon  canceltinam,  Phil. 
'■.  TiophoD  corrngatum,  Jba, 
:.  Trophon  orpheoB.  Gl-t. 
,  Ptaronotna  feaUvna,  HA, 
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SHELLS  OF  NORTH  AMERICA. 


WEST    COAST: 
MEXICAN  AND  PANAMIC  PROVINCE. 


BY 

P.  P.    CARPENTER. 


The  West  Tropical  fauna  of  America  is  known  to  extend  from  Ouajmas 
in  the  Gulf  of  California,  to  the  shores  of  Ecuador  and  Peru;  and  includes 
the  Galapagos  Islands.  This  list  contains  the  Panama  Shells  of  Prof.  C. 
B.  Adams;  the  Mazatlan  Shells  of  the  British  Museum  Catalogue;  the 
species  from  various  sources  enumerated  in  the  "  Report  on  the  Present 
State  of  our  Knowledge  of  the  Molluska  of  the  West'Coast  of  N.  America," 
— British  Association,  1856,  pp.  289  et  seq.;  and  a  few  since  discovered. 
The  synonyms,  stragglers  from  other  faunas,  and  the  insular  and  South 
American  species  are  omitted.  Being  prepared  simply  for  the  interchange 
of  named  specimens,  it  should  not  be  cited  as  an  authority. 


BRTOZOA. 
Membraniporidae. 

1.  Membranipora  dentioulata,  B. 

2.  Membranipora  gothica,  Ryl. 

3.  Lepralia  adpreaaa,  Bush. 

4.  Lepralia  atrofuaoa,  Ryl. 

5.  Lepralia  hippocrepia,  Busk. 

6.  Lepralia  humilia,  Busk. 

7.  Lepralia  marginipora,  Reus*. 
#8.  Lepralia  mazatlanloa,  Busk. 

9.  Lepralia  roatrata,  Busk. 

10.  Lepralia  triapinoaa,  Johnst. 

Celleporidae. 

11.  Cellepora  cyolostoma,  Busk. 

12.  Cellepora  papiUeeformis,  Busk. 

Diacoporidae. 

13.  Defranoia  intricata,  Busk. 


PAIXIOBRANCHIATA. 

14.  Diacina  Comingii,  Brod. 


w 


LAMEIJLIBRANCHIATA. 

Pholadidae. 

15.  Pholaa  cornea. 

16.  Pholaa  crucigera,  Sby. 

17.  Pholadidea  curta,  Sby. 

18.  Pholadidea  melanuxa,  Sby. 

19.  Pholadidea  tubifera,  Sby. 

20.  Parapholaa  acuminata,  Sby. 

21.  Parapholaa  calva,  Gray. 

22.  Marteaia  intercalate  Cpr. 

23.  Marteaia  xylophaga,  Vol. 

Gastrochaenidae. 

24.  QaatrochaBna  ovata,  Sby. 

25.  QaatrochaBna  trnncata,  Sby. 

Saxicavidae. 

26.  SaxLoava  ?arctica,  Linn. 

Corbulidae. 

27.  Sphaonia  fragllia,  Cpr. 

28.  Potamomya  asqualia,  C.  B.  Ad. 

29.  Potamomya  inflata,  C.  B.  Ad. 


i,  C.  B.  A. 
,Sbf. 

K  Sbg. 
•.  Cortnila  Bofvinei. 
r.  CoTbnla  fraallia  Iff. 
.   Corbnla  mannoiata,  Hdi. 
i.  Corbola  aaauta,  Sbg. 
'.  Corbola  nnriformia,  Sbg. 
'.  Corbola  obesa.  H.I*. 
>.  Corbola  oTTuata.  Ve> 
'.  Corbola  poatnloaa,  Cpr. 
.  Corbola  radlata. 
-  Corbola  rubra,  C.  B.  Ad. 
I.  Corbola  apadaea,  Hdt. 
i.  Corbola  tenoia,  S6jp. 
i.  Corbola  vasrtricoaa,  lion. 

Anuttinida?. 
i.  Thracla  aquumoaa,  Cpr. 
:  Tytoria  fragflia,  H.  4-  A.  Ad. 
I.  Ljoaaia  diaphana,  Cpr. 
'■  Lyonaia  picta,  .ihy. 
1.  Perlploma  alta,  C.  B.  Ad. 
..  Feriploma  oicorvata,  Cpr. 
'..  Feriploma  Loana.  Conr. 
I.  Perlplooia  papyracea,  Cpr. 
L  Feriploma  planlnacnla,  Sby. 
>.  Nesera  coetata,  Hds. 
!.  Near*  didyma,  Hda.  I 

'.  Pandora  broTifrona. 
'.  Pandora  clavtcnlata,  Cpr. 
'.  Pandora  cornnta,  '.*.  B.  Ad. 

\  Solert  rndla,  '*  B.  Ad. 

noleciirtidae 
.  Solecortos  affiala,  C.  B.  Ad. 

'~  Solecnrtna  polltns,  Cpr. 
I.  Salactutua  violaacena.  Cpr. 
I.  SangTUnoIaria  minlata,  O'd. 
>■  Sanguine  laria  telllnoidea.  Ad. 
I.  Psammobia  Ktndenrtannl, PAi7. 
".  Tallin*  breirlroatria,  Dui. 
'.  Telllna  Broderipil,  lM*A. 
1.  TeUina  cognata.  C.  B.  Ad. 
1.  TeUina  eolombieaaia,  Hani. 
..  Telllna  cryatalUna,  Citmn. 
\.  Telllna  Cnntineil,  Jl'*l- 
I.  Telllna  delicatoJa,  Z*«4. 
I.  Telllna  denticulate,  Dt*k. 
i.  Telllna  Deahayaafl,  Cpr. 
I.  TeUina  donadlla,  €r. 
:.  TeUina  ebarnea,  BnL 
>.  TeUina  noata,  Cwa. 
1.  TeUina  feliz,  ««•/.. 
1.  Tallin*  gemma.  O'd. 
L.  TelUna  bibama,  Ha*L 


!  li  17. 


•  TeUtna  lnacolpta,  J7aaf. 
.  TeUina  laceridena,  Hml. 
:.  TeUina  lamaOata,  l/n-. 
,  TeUina  p  an  a  m  enais. 
.  Telllna  prmcepa.  /?:■/. 
'.  TaUlna  prof*.  Baml 

.  TnUInn  poena.  Ad. 

:  TaUlna  ponicea.  Burn. 
:  TeUina  pxrra,  Gld. 
.  TaUlna  Tegta,  Baml . 
-  Telllna  regolaria,  Cpr. 
.  TelUna  rhodor*.  Hani 
,.  TelUna  rnbeecona.  Haul. 
.  TeUina  rafeacena,  Cham*. 
;.  TaUlna  aUtqoa,  C.  B.  Ad. 
'.  TeUina  atxamfataa,  Da**. 
i.  TelUna  virgo,  B<m! 


C.  B.  Ad. 
Macoma  Dombeyt,  Haul. 
Maeoma  elongata,  Han!. 
Macoma  gnbeniacoinn).  Haul 

maaatlanica,  t'o... 

petalmn,   1'iL 
ntacoma  piebeta,  3n»l 
Macoma  ceraa,  '7ld. 
BtrtfjUle  carnaria,  lj'«n. 
StrlgUla  dichotoma.  ML 
atrigUla  dlajoncta.  Cpr. 
StriglUa  ervilla,  Phil. 
StrlgUla  lenticola,  Fht  . 
Strieilla  aiaeera,  H-i»!, 
Tallidora  Boraett  B'»,l.  .(■  <:,,. 
1  Seta  bicalaria  prodocta.  '.';'■-. 
"'Scrobicolaria  vtriditincta,  '_"" 
Semele  bleolor,  '."".  fl.  .1.1. 
Semele  caUfbmica.  .1.  Ad. 
Semele  elllptlea,  >"*■/. 
Semele  flavmcena.  H  I 
Semele  obUqna,  W-hmI. 
Semele  planata. 
Semele  proxitoa.  C.  B.  Ad. 
Semele  polcbra,  iSftjr. 
Samale  atrioea.  C.  B.  Ad. 
Semele  tortooaa,  C.  B.  Ad. 
Semele  ventrlcoaa.  C.  B.  Ad. 
Semele   ''Tea^ata,  .1    Ad. 
Comingla  callfbmica.  '.'.ir. 
Comlngla  lameUoaa,  Sfif. 
Cnmlngla  trigooolaria  >^. 
Comlnajla 


■  Iphiaenia  altior,  5i*. 

.  Iphiaenia  larrlgata.  Gmd. 

.  Arcopaaia  vteina,  C.  B.  Ad. 


36.  Donaz  assimilis,  Hani,  |  189. 

137.  Donaz  bella,  Desk.     .  190. 

38.  Donaz  cselatus,  Cpr.  191. 

[39.  Donaz  carinatus,  Hani.  192. 
[40.  Donaz  Carpenterl,  H.  #•  A.  Ad.    193. 

[41.  Donaz  Conradi,  Desk.  194. 

[42.  Donaz  culminatus,  Cpr.  195. 

[43.  Donaz  gracilis,  Hani.  196. 

[44.  Donaz  navicula,  Hani.  197. 

[45.  Donaz  ovalina,  Desk.  198. 

[46.  Donaz  panamensis.  199. 
[47.  Donaz  punctatostriatus,  Hani.   200. 

L48.  Donaz  transversus,  Sby.  201. 

Mactridae. 

[49.  Mactra  angulata,  Gray.  202. 

[50.  Mactra  angusta,  Desk.  203. 

[51.  Mactra  californioa,  Desk.  204. 

.52.  Mactra  ezoleta,  Gray.  205. 

53.  Mactra  fragilis,  Chemn.  206. 

54.  Mactra  goniata,  Gray.  207. 
[55.  Mactra  laciniata.  208. 
[56.  Mactra  pallida.  209. 
[57.  Mactra  velata,  Phil.  210. 
[58.  Raeta  elegans,  Sby.  211. 
[59.  Rangia  mendica,  Gld. 

Veneridae.  212. 

.60.  dementia  gracUlima,  Cpr  213. 

61.  Trigona  argentina,  Sby.  214. 

62.  Trigona  humilis,  Cpr.  215. 
.63.  Trigona  planulata,  Sby.  216. 
.64.  Trigona  radiata,  Sby.  217. 
.65.  Dosinia  Annae,  Cpr.  218. 
.Q6.  Dosinia  Dunkeri,  Phil.  219. 
.67.  Dosinia  ponderosa,  Gray.  220. 

68.  Cyclina  pro  duct  a,  Cpr.  221. 

69.  Cyclina  subquadrata,  Hani.  222. 

70.  Dione  aurantia,  Hani.  223. 
.71.  Dione  brevispinosa,  Sby. 
[72.  Dione  chionsea,  Mice.  224. 

'3.  Dione  circinata,  Born.  225. 

[74.  Dione  concinna,  Sby.  226. 
[75.  Dione  consanguinea,  C.  B.  Ad.   227. 

[76.  Dione  lupinaria.  Less.  228. 

[77.  Dione  rosea,  Brod.  fr  Sby.  229. 

[78.  Dione  unicolor,  Sby.  230. 

[79.  Dione  vulnerata,  Brod.  231. 
[80.  Cytherea  petichialis,  Lam. 

SI.  Venus  amathusia,  Phil.  232. 

.82.  Venus  californiensis,  Brod.  233. 

S3.  Venus  eolumbiensis,  Sby.  234. 

[84.  Venus  orenifera,  Sby.  235. 

85.  Venus  distant,  Phil.  236. 

[86.  Venus  fluotifraga,  Sby.  237. 
[87.  Venus  raaoolineata,  Br.  &  Sby.     238. 

L88.  Venus  gnidia,  Brod.  fr  Sby.  239. 


Venus  Kellettii,  Hds. 
Venus  multicostata,  Sby. 
Venus  neglecta,  Gray. 
Venus  ornatissima,  Brod. 
Venus  pulioaria,  Brod. 
Venus  reticulata,  Ln. 
Venus  undatella,  Sby.         [Sby 
Anomalocardia  subimbricata, 
Anomalocardia  subrugosa,  S. 
Tapes  grata,  Say. 
Tapes  histrionioa,  Sby. 
Tapes  squamosa,  Cpr. 
Tapes  tenerrima,  Cpr. 

Petricolidae. 
Petricola  cognata,  C.  B.  Ad. 
Petricola  dactylus,  Sby. 
Petricola  denticulata,  Sby. 
Petricola  robusta,  Sby. 
Petricola  ventricosa,  Desh. 
Rupellaria  ezarata,  Cpr. 
Rupellaria  foliacea,  Desh. 
Rupellaria  lingua-fells,  Cpr. 
Rupellaria  paupercula,  Desh. 
Naranio  scobina,  Cpr. 

Astartidae. 
Qouldia  pacifica,  C.  B.  Ad. 
Gouldia  varians,  Cpr. 
Circe  margarita,  Cpr. 
Circe  subtrigona,  Cpr. 
Crassatella  gibbosa,  Sby 
Trapezium 
Cardita  afflnis,  Brod. 
Cardita  californica,  Desh. 
Cardita  crassa,  Gray. 
Cardita  Cuvieri,  Brod. 
Cardita  laticostata,  Sby. 
Cardita  radiata,  Brod. 

Chamidse. 
Chama  Buddiana,  C.  B.  Ad. 
Chama  corrugata,  Brod. 
Chama  echinata,  Brod. 
Chama  ezogyra,  Conr. 
Chama  frondosa,  Brod. 
Chama  panamensis,  Rve. 
Chama  producta,  Brod. 
Chama  spinosa,  Sby. 

Cardiadae. 
Cardium  alabastrum,  Cpr. 
Cardium  Belcheri,  Brod.  $•  Sby. 
Cardium  biangulatum,Z?.£-56y. 
Cardium  consors,  Brod.  fr  Sby. 
Cardium  Oumtngll,  Brod. 
Cardium  elatum,  Sby. 
Cardium  graniferum,  Brod.  fr  S. 
Cardium  maculosum.  Wood. 


240. 
241. 
242. 
243. 
244. 

246. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 

256. 
257. 
258. 
250. 
260. 
261. 
262. 

263. 

264. 
265. 
206. 
267. 
268. 
2M. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 

277. 
278. 
279. 
2*0. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 


Cardtam  obovata,  BrmL  J-  Sby. 

Shy. 
Sby. 
Cpr. 
Carditun  eentloosnm,  Sby. 

LnctefdSB. 

Codakla  punctata,  Linn. 
Codakla  tigerlna,  Linn. 
Ludna  annnlata,  R>*. 
Lnolna  artemidie,  Cpr. 
Lacina  ebnrnea,  Rve. 
I»oclna  excavata,  Cpr. 
Lacina  feneetrata. 
X»noliia  maaatlantca,  Cpr. 
Lacina  mtrrlcata,  Chemn. 
X»aolna  pectinata,  Cpr. 
Lnolna  prolongata,  Cpr. 

Mplodontidae* 

Diplodonta  calcnlna,  Rve. 
Diplodonta  obliqua,  Phil. 
Diplodonta  eemiaspera,  Phil. 
Diplodonta  enbqnadrata,  Cpr. 
Falania  cornea,  Rve. 
Falania  eerxloata,  R»e. 
Felania  teillnoidea,  Rve. 

K€lliad«. 

Xellia  •nborbicnlarie,  Mont. 
Laeea  oblong  a,  Cpr. 
Laeea  ?rnbra,  Mont. 
Lasea  trlgonalia,  Cpr. 
Lepton  Clementina  m,  Cpr. 
Lepton  dionaeum,  Cpr. 
Lepton  obtusnm,  Cpr. 
Lepton  ambonatom,  Cpr. 
Pythlna  sublssvl*,  Cpr. 
Montacnta  chalcedonica,  Cpr. 
Montacnta  elliptlca,  Cpr. 
Montacnta  enbqnadrata,  Cpr. 
Scintilla  Cumingli,  Otsh. 
[Cycladella  papyracea.] 

Hfytllidae. 

Mytilna  multiformis,  Cpr. 
Mytilna  palliopnnctatna,  Dkr. 
Septlfor  Cnmingianiia,  Dkr. 
Modiola  brazUlenela,  Chemn. 
Modiola  capajc,  Conr. 
Modiola  mntabilie,  Cpr. 
Cranalla  ooarotata,  Dkr. 
Lithopbafna  aristatus,  Sol. 
Lithopbafna  attenuatus,  De$h. 
Lithopbafna  calycnlatus,  Cpr. 
Lithopbafna  oinnamomens,  L. 
Lithopbafna  plnmnla,  Bank 
Leioaolenna  spatloena,  Cpr. 


290. 

JkXvBL  OBSQDBBK^BBaj  ^WA» 

j  291- 

Area  — — fc— m 

292. 

Aroa.  formoaav  Sby. 

293. 

Aroa  grandlm,  Brod.  4r  Sby. 

'294. 

Area  nralttcuetata.  Shy. 

295. 

Aroa  taberonlosa,  Sby. 

296. 

ScapJuonoa  bifrans,  Cpr. 

!297. 

ScaplUBfoa  ^****ttp***^*.  £*bw. 

J298. 

1 

Soapharoa  labiata,  Sby. 

299. 

flcapharea  mix;  Sby. 

1300. 

Boetla  iwaii,  (rrtty. 

301. 

Argiua  brarviftona*  Shy. 

302. 

i 

Byaaoaroa  aitexnata*  Sby. 

•  303. 

■ 

Oyeauanja  arianloidea,  fire. 

304. 

Byaaoaroa  gradata,  BrmL  fr  Shy 

|  305. 

Byaaoaroa  illota>  Shy. 

306. 

Byaaoaxoa  nrntartiHay  Shy. 

•307. 

I 

Oyeaoaica  pacHtea,  Sby. 

|308. 

Byaaoaroa  Haeviaoa,  D'Orb. 

!  309. 

Byaaoaroa  solfda,  Sby. 

:  310. 

Dysaoai'cs  ▼aapartflio,  Cpr. 

311. 

i 

A  ■lwi—w  bioolOTf  Roe, 

1312. 

^ajonaM^  eisjanvea.  Kw. 

313. 

Axhuea  inatqaalla,  Sby. 

314. 

Azinata  maculata,  Brod. 

315. 

Axinasa  nmlticostata,  Say. 

316. 

A  ilnana  pardpicta. 

317. 

318. 

Nucinella 

XHCUlitfa*. 

310. 

1 

Rucula  exigna,  Sby. 

320. 

Leda  coatellata,  Sby. 

,  321. 

Leda  criapa,  Hds. 

322. 

Leda  elenenafa,  Sby. 

323. 

Leda  excavata,  Hds. 

324. 

Leda  gibboea,  Sby. 

'325. 

Leda  lyrata,  Ilda 

,  326. 

Leda  polita,  Sby. 

i 

1 

Avicnlidse. 

'  327. 

i 

Pinna  lanceolata,  Sby. 

j  328. 

Pinna  manra,  Sby. 

|329. 

Pinna  rugoea,  Shy. 

i  330. 

i 

Pinna  tuberculosa,  Sby. 

'331. 

Avicula  sterna,  Old. 

!332. 

MargaritiphoTa  fimbriata,  Dkr 

333. 

Iaognomon  Chemnitxianua, 

334. 

la o gnomon  janua,  Cpr.   [D'Orb 

Pectenidse. 

335. 

Pecten  drcnlaria,  Sby. 

336. 

Pecten  fasdculatus,  Bdu 

>    337. 

Pecten  nodosum,  Ln. 

338. 

Pecten  enbnodosna,  Sby. 

339. 

Pecten  tumbesenaie,  D'Orb. 

340. 

Pecten  ▼entricosus,  Sby 

<&) 

341.  Janlra  dentata,  Sby. 

342.  Janlra  serioea,  Hds. 

343.  Lima  angulata,  Sby. 
844.  Lima  arcuata,  S$y. 

345.  Lima  pacifica,  D'Orb. 

346.  Lima  tetrica,  Gld. 

Spondylidse. 

347.  Spondylus  calcifer,  Cpr. 

348.  Spondylus  dubius. 

349.  Spondylus  limbatua,  Sby. 

350.  Spondylus  princeps,  Brod, 

351.  Spondylus  radula,  Rve. 

352.  Plicatula  penioiUata,  Cpr. 

Ostreadae. 

353.  Ostrea  columbiensis,  Hani. 

354.  Ostrea  conchaphila,  Cpr. 

355.  Ostrea  Cumingiana,  Dkr. 

356.  Ostrea  iridescens,  Gray. 

357.  Ostrea  palmula,  Cpr. 

358.  Ostrea  ?Virginica,  Gmel. 

Anomiadse. 
859.  Plaounanomia  claviculata,  C. 

360.  Plaounanomia  Cumingii,  Brod. 

361.  Plaounanomia  foliata,  Brod. 

362.  Plaounanomia  pernoides,  Gray. 

363.  Anomia  fidenas,  Gray. 

364.  Anomia  lampe,  Gray. 


GASTEROPODA 
OP1STHOBRAIYCHIATA. 
Pleurobranchidre. 

365.  Umbrella  ovalis,  Cpr. 

Philinidae. 

366.  Smaragdinella  thecaphora,  C. 

Bullidae. 

367.  Bulla  Adamsi,  Mice. 

368.  Bulla  exarata,  Cpr. 

369.  Bulla  nebulosa,  Gld. 

370.  Bulla  panamensis,  Phil. 

371.  Bulla  Quoyii,  Gray. 

372.  Haminea  cymbiformia,  Cpr. 

373.  Haminea  vesicula,  Gld. 

Cylicluiidae. 

374.  Cyliohna  lutioola,  C.  B.  Ad. 

375.  Tornatina  carinata,  Cpr. 

376.  Tornatina  infrequens,  C.  B.  Ad. 


GASTEROPODA 
PlIUnOBTATA. 
Auriculidae. 

377.  Melampus  aoutus,  D'Orb. 

378.  Melampus  Bridgesii,  Cpr. 

379.  Melampus  oonclmras,  C.  B.  Ad. 

380.  Melampus  lmYequens,  C.B.Ad. 
881.  Melampus  oli-raoeus,  Cpr. 


382.  Melampus  panamensis,  C.  B.  A. 

383.  Melampus  stagnalis,  D'Orb. 

384.  Melampus  tabogensis,  C.  B.  A. 

385.  Melampus  trilineatus,  C.B.Ad. 

386.  Pedipes  angulata,  C.  B.  Ad. 

Siphonariadae. 

387.  Siphonaria  asquilirata,  Cpr. 

388.  Siphonaria  costata,  Sby. 

389.  Siphonaria  glgas,  Sby. 

390.  Siphonaria  leoanium,  Phil. 

391.  Siphonaria  maura,  Sby 

392.  Siphonaria  pica,  Sby. 

GASTEROPODA 
PROSOBRANCH1ATA, 

HETEROFODA. 
Ianthinidae. 

393.  Ianthina  decollata,  Cpr. 

394.  Ianthina  striulata,  Cpr. 

395.  Recluzia  Rollandiana,  Phil. 


Dentaliadse. 

396;  Dentalium  oorrugatum,  Cpr. 

397.  Dentalium  hyalinum,  Phil. 

398.  Dentalium  liratum,  Cpr. 

399.  Dentalium  pretiosum,  Sby. 

400.  Dentalium  tessaragonum. 


SCUTIBRANCHIATA. 
Chitonidae, 

401.  Lophyrus  albolineatus,  B.  fr  S. 

402.  Lophyrus  artioulatus,  B.  fr  Sby. 

403.  Lophyrus  dispar,  Sby. 

404.  Lophyrus  Uevigatus,  Sby. 

405.  Lophyrus  Stokesii,  Brod. 

406.  Lophyrus  striatosquamosus,  C. 

407.  Callochiton  pulchellus,  Gray. 

408.  Lepidopleurus  Beanil,  Cpr. 

409.  Lepidopleurus  bullatus,  Cpr. 

410.  Lepidopleurus  clathratus,  Cpr. 

411.  Lepidopleurus  magdalensis,/?. 

412.  Lepidopleurus  M' Andreas,  C. 

413.  Lepidopleurus  sanguineus,  R* 

414.  Lepidoohiton  proprius,  Rve. 

415.  Tonioia  crenulata,  Brod. 

416.  Tonioia  Forbesii,  Cpr. 

417.  Tonioia  lineata,  Wood. 

418.  [Chiton]  clathratus,  live. 

419.  Chiton  columbiensis,  Sby. 

420.  [Chiton]  Blenensis,  Sby. 

421.  Chiton  fUnrescens,  Cpr. 

422.  Chiton  lurldus,  Sby. 

423.  Chiton  soabrioula,  Sby. 

424.  [Chiton]  setosus,  Sby. 

425.  Mopalia  Hlndsii,  Sby. 
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lIb  c?roxralata,  T.  5.  -.4  J. 
0=pba2iTU  g!obulns,  C;r. 
Cziphaliaa  lignlatns,  Mi>. 
O^phali^i  rceoans.  A.  .!•/. 
Oz=Lp^ali-z3  TirlduIuB.  Gr.-K 
Pc!yd==ta  destata.  .1.  -4-/. 
Vitrirella  asrdata.  ';■•■. 
V:tri=eI2a  ti£:ata.  '. '_:  -. 
Vitrisella  bifroctia.  'Vr. 
Vitrinella  caiisiilata,  ' ;  r. 
Vitrinella  cincta.  ' ":  -. 
Vltri^ella  cczcinna.  '*.  B.  A-I. 
Vitricella  ccrcnata.  '"%  r. 
Vitrirel^  decnssata.  ' ';  r. 
Vi trine" a  exicna.  •.'.  B.  AL 
Vitrisella  jasaa   •.".  B.  A>t. 
Vitricella  liralata.  '.;r. 
Vitrinella  mod  est  a.  '."".  B.  A  J. 
Vitricella  nonilifera.  *  ;  r. 
Vitrirella  monilis,  '".:"• 
Vitrixiella  crbis.  ».':  -. 
Vi  trin  ell  a  pararenals,  » ".  B.  A. 
Vitrinella  parr  a.  '.".  />*.  AJ. 
Vitrinella  perparva.   '. .  B.  A!. 
Vitrinella  plane  spirata.  '\-. 
Vitrinella  reralaris.  '. .  /'.  .!■.'. 
Vitrinella  seminnda.   '.'.  B.  Al. 
Vitrinella  snbquadrata.   '.\-  -. 
Vitrinella  tricarinata.  '  .  *';.  A.L 
Ethalia  amrlectars.  '     -. 
Ethalia  carinata.  '."_. 
Ethalia  lirulata.  '  ;  ■. 
Ethalia  naticoidea.  ' 
Ethalia  pallidula.  '  . 
Ethalia  pyricallcsa.  ■     - 
Ethalia  valvatoides.  •  .  /?.  .*:  i. 
Teinostoma  ample ctar.s.  '  .  -. 
Teinostoma  minutum.  •  .!>..{.'. 
Teinostoma  substriatum.  '.'.  .-. 
Globulus  Bulcatiis.  •  .  ■. 
Globulus  tuxnens.  •" 
Adeorbis  scaber,  /  ' 

\eritiiliv. 
Nerita  Benihardi.  77 
Nerita  scabriccsta.  /. 
Neritina  californica.  A  ■. 
Neritina  cassiculum.  ^"/. 
Neritina  globosa,  /•■ 
Neritina  guaj-aquilensis.   *'_. 
Neritina  intermedia.  >:.  . 
Neritina  latissima.  B    ■■'. 
Neritina  Listen,  B/\ 
Neritina  Michaudi,  B-'  .". 
Neritina  picta,  >" 
Neritina  pulchra.  H~-   ■/. 


(:) 


529. 

530. 
531. 
532. 
533. 
534. 
535. 
536. 
637. 
538. 
539. 
540. 
541. 
542. 
543. 
544. 
545. 
546. 
547. 
648. 
549. 
650. 
551. 
552. 
553. 
554. 
555. 

556. 
557. 
558. 
559. 
560. 
561. 
562. 

563. 
564. 
565. 
566. 
567. 
568. 
569. 


570. 
571. 
572. 
673. 
574. 
675. 


ROSTRIFBRA. 
Naricidae* 

Narica  oryptophila,  Cpr. 
Calyptraeidae* 

Crucibulum  imbricatum,  Sby. 
Crucibulum  Jewettii,  Cpr. 
Crucibulum  radiatum,  Brod. 
Crucibulum  serratum.  ' 

Crucibulum  apinosum,  Sby. 
Crucibulum  umbrella,  Desk. 
Calyptrasa  oepaoea,  Brod. 
Calyptrasa  corrugata,  Brod. 
Calyptrasa  planulata,  Brod. 
Galerus  conicus,  Brod. 
Qalerua  mamillaria,  Brod. 
Galerus  sordidus,  Brod. 
Qalerua  subreflexus,  Cpr. 
Qalerua  unguis,  Brod. 
Trochita  spirata,  Forbes. 
Trochita  ▼entriooaa,  Cpr. 
Crepidula  aculeata,  Gmel. 
Crepidula  adunca,  Sby. 
Crepidula  arenata,  Brod. 
Crepidula  dorsata,  Brod. 
Crepidula  excavata,  Brod. 
Crepidula  incurva,  Brod. 
Crepidula  marginalia,  Brod. 
Crepidula  nivea,  C.  B.  Ad. 
Crepidula  onyx,  Sby. 
Crepidula  unguiformis,  Lam. 

Capulidae. 
Hipponyx  antiquatus,  Linn. 
Hipponyx  barbatua,  Sby. 
Hipponyx  Grayanua,  Mice. 
Hipponyx  mitrula,  Sby. 
Hipponyx  planatua,  Cpr. 
Hipponyx  aerratus,  Cpr. 
Capulua 

Yermetidae. 
Aletea  centiquadrus,  Val. 
Aletes  margaritarum,  Val. 
Vermetua  eburneue,  Rve. 
Vermetua  HlndsH,  Gray. 
Bivonia  alblda,  Cpr. 
Bivonia  oontorta,  Cpr. 
Petaloconohua  maorophrag- 
ma,  Cpr.- 

Caecidae. 

Caecum  abnormale,  Cpr. 
Casoum  clathratum,  Cpr. 
Cat oum  oorrugulatum,  Cpr. 
Casoum  dextrovexsum,  Cpr. 
Casoum  elongatum,  Cpr. 
Cat  oum  feroimen,  Cpr. 


576. 
577. 
578. 
579. 
580. 
581. 
582. 
583. 
584. 
585. 
586. 
587. 
588. 
589. 

590. 
591. 
592. 
593. 
594. 

595. 
596. 
597. 
598. 
599. 
600. 
601. 
602. 
603. 
604. 
605. 
606. 
607. 
608. 
609. 

610. 

611. 
612. 

613. 
614. 

615. 
616. 
617. 
618. 
619. 
620. 
621. 
622. 
623. 
624. 


Casoum  nrmatum,  C.  B.  Ad. 
Cat  cum  glabriforme,  Cpr. 
Casoum  heptagonum,  Cpr. 
Casoum  inseulptum,  Cpr. 
Casoum  lasre,  C.  B.  Ad. 
Casoum  laqueatum,  C.  B.  Ad 
Casoum  liratocinotum,  Cpr    « 
Casoum  obtusum,  Cpr. 
Casoum  quadratum,  Cpr. 
Casoum  reversum,  Cpr. 
Casoum  subimpressum,  Cpr. 
Casoum  subspirale,  Cpr. 
Casoum  teres,  Cpr. 
Casoum  undatum,  Cpr. 

Turritellldae. 
Turritella  fascial!*,  Rve, 
Tnrritella  gonioatoma,  Val. 
Turritella  nodulosa,  King. 
Turritella  rubesoens,  Rve. 
Turritella.  tigrina,  Kiem. 

Cerithiadae. 
Cerithium  alboliratum,  Cpr. 
Cerithium  famelloum,  C.  B.  Ad. 
Cerithium  interruptum,  Mice. 
Cerithium  irroratum,  C.  B.  Ad. 
Cerithium  maoulosum,  Kien. 
Cerithium  musicum,  Val. 
Cerithium  paoificum,  Sby. 
Cerithium  stercusmusoarum,  V. 
Cerithium  unoinatum,  Gmel. 
Vertagua  fragraria,  Vol. 
Vertagua  gemmatua,  Hds. 
Cerithidea  masatlanioa,  Cpr. 
Cerithidea  Montague!,  LTOrb. 
Cerithidea  pulohra,  C.  B.  Ad. 
Cerithidea  varicose,  Sby. 

Truncatellidae. 
Truncatella  Bairdiana,  C.B.Ad. 

Helaniadae. 
Melania  Qouldii,  R.  fr  A.  Ad. 
Pyrgula  quadrioostata,  Cpr. 

Ampullaridae* 
Ampullaria  Curningil,  King. 
Ampullaria  mallei!  a 

UtorlnldSB* 
Utorina  aberrans,  Phil. 
Utorina  aspen,  Phil. 
Utorina  oonaperaa,  Phil. 
Utorina  cosonata,  Lam. 
Uteris*  fasclata,  Gray. 
Utorina  FhUlppii,  Cpr. 
Utorina  puichra,  Phil. 
Utorina  varia,  Sby. 
Modulus  catennlatus,  PMl. 
Modulus  disomlus,  Phil. 


W 


.  Pienrotc 
-  Pienrotc 

.  Pienrotc 

.  Pienrotc 

'.  Pienrotc 

'.  Pienrotc 


>.  Mynrella  Hlndsil,  Cpr. 
I.  Mynrella  larvseformls,  Bdt. 
'.  Mynrella  rufoclnerea,  Cpr. 
5.  Mynrella  Bubnodosa,  Cpr. 
i.  Mynrella  tuberculosa.  Bib. 
».  Mynrella  variegata,  ffra*, 
I*  1  < '  1 1 1  •  i  ( i  •  1 1 1  i  i  < I «'  - 

»  arcuata,  lire. 
a  bltubercnlifera. 
utoina  cedo-nulll,  Hce. 
itoma  clavulus,  &tg. 
a  funlculata.  Vol. 
a  fiiacllllma. 
itoma  maculosa,  Sbg. 
a  noWUs,  Bdt. 

:!::■■■■■:.    OliVaCOH,    Sbtj. 

a  oxytropla,  Stjr. 

a  plcta,  Beck. 

a  pudica,  Bdt. 

atnbercullfeTa,Br<nj. 

la  unimaculata,  S6y. 
i.  Drlllla  albo  nodosa,  Cpr. 
i.  Drlllla  albovalloaa,  Cpr. 
'.  Drlllla  aterrlma,  Sly. 
I.  Drlllla  bioolor,  Shy. 
>.  Drlllla  ossleba. 
i.  Drlllla  cerltholdea,  Cpr. 
.  Drlllla  collarta,  Sbf. 
i.  Drlllla  norrugata,  Sty. 
I.  Drlllla  duplicate,  Sbs. 
L  Drlllla  excentrica,  SBy. 
..  Drlllla  grandimaculata,  C.B.A, 
i.  Drlllla  granulosa,  Sby. 
:  Drlllla  Hanleyl,  <>r. 
I  Drlllla  „i, i, ..    ■-■..,.  Ms, 
i.  Drillis  Incraasata,  Sly. 
L  Drlllla  lnotuosa,  #<*•■ 
..  Drillia  militaria,  ffifa. 
:.  Drlllla  monlUfera,  Cpr. 
:.  Drlllla  ulgerrlrna,  Sby. 
i.  Drillia  nltlda,  .%. 
..  Drlllla  obeUicua,  fl™. 
i.  Drillia  pallida,  5%. 
.  Drlllla  pardalis,  lids. 
'■■  Drlllla  punctata  striata. 
>.  Drillia  rudls,  %. 
>.  Drlllla  matica,  SbS. 
.  Drillia  striosa,  C.  B.  Ad. 
I.  Drlllla  unlcolor,  Sbj. 
•■  Drlllla  aonulata,  Rot. 
i.  Clathnralla  aurea,  Cpr. 
.  Clathurella  bella,  flfc. 
:.  Clathurella  bicanalifera,  6'6y. 
.  Clathurella  caslata,  Bdt. 
■  Clathurella  candid*,  Bdt. 


'.  Clathurella  comuta. 

I,  Clathnralla  cormgata. 

■  Clathurella  ericea,  Bdt. 

•■  Clathurella  exlgua,  C    ■  ■   Ad. 

I.  Clathurella  gemmuloaa,  C.B.A 

1.  Clathnralla  latercalaris. 

'.  Clathurella  merits,  Bdt. 

I  Clathnrella  mlcans,  Bdt. 

',  Clathnrella  neglecta,  Bdt. 

1.  Clathnrella  occata,  Bdi. 

i.  Clathurella  qulaq,ualla,  Bdt. 

).  Clathurella  rava,  Bdt. 

.  dathnrella  rigida,  Bds. 

L  Clathurella  sculpts,  Bdt. 

I.  Clathnrella  serrata. 

I.  Clathnrella  variculosa.  Sly. 

>'  Daphnella  casta,  Bds. 

I.  Ctthara  slnnata. 

'.  Cithara  stromboldes,  lire. 

!.  Mangella  acuttcoatata,  Cpr. 

I.  Mongolia  oonclnna,  C.  B.  Ad. 

>.  Mangella  neglects.  C.  B.  Ad. 

..  Mangella  sulcosa,  Sby. 

Con  id  ae. 
i.  Coons  arcbnn,  Brad. 
\.  Conns  aionatus,  Brad.  4r  Sbj. 
(.  Conns  brunneus,  Wood 
i.  Conns  ductus. 
>.  Conua  couoinnus,  Brad 
'.  Conua  fsrrngatns. 
1.  Conua  gladiator,  Brod. 
i.  Conua  llneolatus. 
).  Conns  Ziorenzianus,  Chtmn. 
..  Conua  mahogaul.  Rot. 
!.  Conns  nnx,  Brod. 
).  Conns  orlon,  Brod. 
I.  Conns  patdclua,  Bdt. 
i.  Conns  prlncepe,  Linn, 
i.  Conns  punctloulatus,  Bmatt. 
'•  Conns  putpurascene,  Brod. 
t.  Conns  pusillus,  Cheaa. 
i.  Conns  pyriforroia,  Ret, 
).  Conns  ravns,  Gid. 
..  Conua  regalitatls,  Sbg 
'•■  Conns  :■■■■..:. i-  :  ■.  Sby. 
i.  Conns  scalarls,  Vat. 
;.  Conns  tomatns,  Brod. 
i.  Conns  vlttatus,  lirag. 
I,  Conns  Zlnwnes,  Grag. 

PROB08CIDIFERA. 
Solarladae. 

.  Solarium  granulatum,  Lam. 
'■■  Solarium  qnadrloeps,  Bdt. 
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830.  Torlnla  granosa,  Vol. 

831.  Torlnla  variegate,  Lam. 

Pyramidellidae. 

832.  Obelisous  clavulus,  A.  Ad. 

833.  Obelisous  conlous,  C.  B.  Ad. 

834.  Odostomla  lamellate,  Cpr. 

835.  Odostomla  mamillata,  Cpr. 

836.  Odostomla  sublirulata,  Cpr. 

837.  Odostomla  subauloata,  Cpr. 

838.  Odostomla  tenuis,  Cpr. 
$39.  Odostomla  vallate,  Cpr. 

840.  Parthenla  armata,  Cpr. 

841.  Parthenla  exarata,  Cpr. 

842.  Parthenla  lacunata,  Cpr. 

843.  Parthenla  qnlnqueoinota,  Cpr. 

844.  Parthenla  soalarlformis,  Cpr. 

845.  Parthenla  ziziphina,  Cpr. 

846.  Chrysallida  elathratula,  C.B.A. 

847.  Chrysallida  olausUiformis,  Cpr. 

848.  Chrysallida  communis,  C.B.A. 

849.  Chrysallida  oonvexa,  Cpr. 

850.  Chrysallida  effusa,  Cpr. 

851.  Chrysallida  fasciata,  Cpr. 

852.  Chrysallida  indentata,  Cpr. 

853.  Chrysallida  marginata,  C.B.Ad. 

854.  Chrysallida  nodosa,  Q>r. 

855.  Chrysallida  oblonga,  Cpr. 

856.  Chrysallida  ovata,  Cpr. 

857.  Chrysallida  ovulum,  Cpr. 

858.  Chrysallida  pauperoula,  C.B.A. 

859.  Chrysallida  photis,  Cpr. 

860.  Chrysallida  Reigeni,  Cpr. 

861.  Chrysallida  rotundata,  Cpr. 

862.  Chrysallida  telesoopium,  Cpr. 

863.  Chemnitsla  aculeus,  C.  B.  Ad. 

864.  Chemnitsla  acuminata,  C.  B.  A. 

865.  Chemnitsla  C-B-Adamsi,  Cpr. 

866.  Chemnitzia  afflnis,  C.  B.  Ad. 

867.  Chemnitzia  flavescens,  Cpr. 

868.  Chemnitzia  gibbosa,  Cpr. 

869.  Chemnitzia  gracilior,  C.  B.  Ad. 

870.  Chemnitzia  gracillima,  Cpr. 

871.  Chemnitzia  major,  C.  B.  Ad. 

872.  Chemnitzia  muricata,  Cpr. 

873.  Chemnitzia  panamensis,  C. B. A. 

874.  Chemnitzia  prolongate  Cpr. 

875.  Chemnitzia  similis,  C.  B.  Ad. 

876.  Chemnitzia  striosa,  C.  £.  4d 

877.  Chemnitzia  tenuilirata,  Cpr. 

878.  Chemnitzia  terebralls,  Cpr. 

879.  Chemnitzia  turrita,  C.  B.  Ad. 

880.  Chemnitzia  undata,  Cpr. 

881.  Chemnitzia  unilasoiata,  Q>r. 

882.  Dunkerla  oanoellata,  Cpr. 

883.  Dunkerla  Intermedia,  Cpr. 


884. 
885. 
886. 
887. 
888. 

889. 
890. 
891. 
892. 
893. 
894. 
895. 
896. 
897. 
898. 
899. 

900. 
901. 
902. 
903. 
904. 
905. 
906. 
907. 
908. 
909. 
910. 

911. 
912. 
913. 
914. 
915. 
916. 
917. 
918. 
919. 
920. 
921. 
922. 
923. 
924. 
925. 
926. 
927. 

928. 
929. 
930. 
931. 
932. 
933. 
934. 


<*> 


Dunkerla  pauoWrata,  Cpr. 
Dunkerla  subangulata,  Cpr. 
Eulimella  obsolete,  Cpr. 
Aolis  fusiformis,  Cpr. 
Aclis  tumens,  Cpr. 

EiUimidae* 
Eullma  acuta,  A.  Ad. 
Eullma  hastate,  Sby. 
Xralima  Interrupta. 
Leiostraca  dlstorta,  Phil. 
Leiostraoa  [involute,  Cpr.] 
Leiostraca  iota,  C.  B.  Ad. 
Leiostraoa  linearis,  Cpr. 
Leiostraoa  [pro  due  ta,  Cpr.] 
Leiostraca  recta,  C.  B.  Ad. 
Leiostraca  retexta,  Cpr. 
Leiostraca  solitaria,  C.  B.  Ad. 

Cerithiopsidae. 
Cerithiopsis  assimllata,  C.B.A. 
Cerlthiopsis  bimarginata,  CB  A 
Cerithiopsis  cerea,  Cpr. 
Cerlthiopsis  convexa,  Cpr. 
Cerithiopsis  deoussata,  Cpr. 
Cerithiopsis  negleota,  C.  B.  A. 
Cerithiopsis  pupiformis,  Cpr. 
Cerithiopsis  sorex,  Cpr. 
Cerithiopsis  tuberculoldes,  C. 
Triforis  alternatus,  C.  B.  Ad. 
Triforis  inconspiouus,  C.  B.  Ad. 

Scalariadae* 
Scalaria  aciculina,  Hds. 
Scalaria  Cumingii. 
Scalaria  dlanse,  Hds. 
Scalaria  hexagona,  Sby. 
Soalaria  Hindsii 
Scalaria  indistincta,  Sby. 
Scalaria  mitrseformis,  Sby. 
Scalaria  obtusa. 
Scalaria  rarlcostata,  Cpr. 
Scalaria  reflexa,  Cpr. 
Scalaria  regularis. 
Scalaria  statuminata,  Sby. 
Scalaria  snbnodosa. 
Scalaria  suprastriata,  Cpr. 
Scalaria  tiara. 
Scalaria  vulpina,  Hds. 
Cirsotrema  raniculata,  Cpr. 

Naticidae. 
Natioa  biiasolata,  Gray. 
Natioa  exoavata,  Cpr. 
Natica  Haneti,  Ricl. 
Natioa  marocoana,  Chcmn. 
Natica  Souleyetiana,  R/cl. 
Natioa  zonaria,  RJci. 
Lunatia  Bonplandi 


>.  LnnaUa  lurida. 

S.  Lnnatia  otU,  Brod.  jr  6V 

J.  Lnnatia  tenulUiata,  Cpr. 

J.  Nevorlta  glanca.  Vol. 

}.  Folinlcea  lntemorata. 

I.  PollnlCM  panamensis,  Rfcl. 

I.  Follnioea  Balangonensls,  Rid. 

'■■  Follnioea  ubor,  Val. 

i.  Pollnlcea  nnimacnlata,  Are. 

I.  FollnloM  vjrginea,  Rid. 

i.  Blgaratna  debilis.  Old. 

Lamellai  iadae. 
I.  Lamellaila  inuata,  C.  B.  Ad. 

Ficultda:. 
f.  Ficula  ventricosa,  Sbg. 

Doliada  . 
I.  Male*  ringona,  Shy. 

Cassldae. 
'.  Oniscia  tuberculosa,  flee. 
>.  CaMla  abbreviate  Lam. 
..  Caaala  coarctata,  Sby. 

Tritonldee. 
1.  Triton  anomalwa,  Bit. 
I.  Triton  conatrictus,  Brod. 
u  Triton  crebi  istiiatus. 
'.  Triton  exbuJna,  Rvt. 
i.  Triton  fnaoldew,  C,  B.  Ad. 
'.  Triton  gibbons,  Brod. 
I.  Triton  llgnarina,  Brod. 
'.  Triton  acalailformla,  Brod. 
i.  Triton  tigrinna,  Brod. 
.  Triton  vaatttua,  Bdu 
!.  Argobocclnnm  nodosum,  Ck. 
!.  Persona  rldena.  Aw. 
,.  Ranolla  alblfaaoiata,  Sbg. 
|.  Ranolla  snoop*,  Lam. 
i.  Ranella  ceslata,  Brod. 
'.  Ranolla  oonvoluta. 
.,  Ranella  mnricUbrmia,  Brod. 
>.  Ranella  nana,  Brod. 
|.  Ranolla  nltlda,  Brod. 
.  Ranolla  pectinata,  Udt. 
a  plicata,  live. 

t  pyramidal!  B. 
1  tiique  tia,  Ave. 
.  Ranalla  tuberculata. 
T  urbtn  ellidae. 

.  Tuibiiiella  caistus,  Brod. 

I ■' ;  i  - 1  i  <  •  1 :  1 1  i  ii  1 1  (V . 
■  XiathlPtlS   airuatOB. 

.  Lathlrna  caUfornicna. 
.  Latblrna  caataneua,  Gray. 
'.  Lathlrna  ceiatus,  Gray. 
.  LathbnM  concentiicna,  Am. 


But. 

,.  Lathlrna  tuberculatum  Brad. 
.  LatMraa  tumena. 
'•  Lencoaonla  clngulata,  Lam. 
Mill  in  a1. 


1000. 
1001. 
1002. 
1003. 
1004. 
1008. 
lOOfl. 
1007. 
1008. 

1009. 
1010. 
1011. 
1012. 
1013. 
1014. 
1015. 
1016. 
1017. 
1018. 
1019. 
1020. 
1021. 
1022. 
1013. 
1024. 
1028. 
1036. 
1027. 
1028. 
1039. 
1030. 
1031. 
1032. 
1033. 

w 


Strigatolla  effusa,  Staaint. 
Strfgatella  triatla,  Brod. 
Yolnttdn. 

Volnta  Cmnlngii,  Brod. 
Volilta  hatpa.  . !/.!■(. . 

Marginalia  oawnlaaoana.  Lam. 
MarfiaoUa  carta,  Siy. 
Margin  alia  crpiatola. 

margaritula,  Cpr. 

minor,  C.  B.  Ad. 

polita,  Cpr. 
Marginalia  sapotilla,  Bdt. 
Feraionla  imbiicata,  Bdt. 

(Umilit. 
Ollvn  angnlata,  Lam. 
OUVa  CmnlngU,  Rut. 
Ollva  D  nolo  at.  Roe. 
OllVa  Intertill  eta.  Cpr. 
Oltm  j  ■,!■■.' ..    Dad. 
Olrva  Maloherat,  Alb*. 
Oil**  porphyria,  limn. 
Oltoa  splendid  ula,  Sbg. 
Ollva  vennlata,  Lam. 
OilT«Ha  snaioia,  Duel. 
OllvaUa  anreoefneta,  Cpr. 
Ollvalla  diina,  ilaxt. 
Olivella  abnmoa.  Lam. 
Oltvolla  graolna.  Gray. 
OllTalla  inconsplcna,  C.  B.  A. 
OllTOlla  uitorta. 
OilvalU  pallnetda.  Grog. 
Ollvalla  MBuatrlata,  Gray. 
OltnUa  taiglna,  LHel. 
Olrvalla  nndatalla,  Lam. 
OltoUa  volntolla,  Lam. 
Olivella  xonalut  Lam. 
Agaronta  testacea.  Lorn. 
Harpa  crenata,  3— int. 


1089. 
1040. 
1041. 
1042. 
1043. 
1044. 
1045. 
1048. 
1047. 
1048. 
1049. 
1050. 
1051. 
1052. 
1053. 
1054. 
1055. 
1066. 
1057. 
106S. 
1059. 
1060. 
1061. 


1063. 
1064. 
1065. 
1066. 
1067. 


1070. 
1071. 
1072. 
1073. 
1074. 
1075. 
1076. 
1077. 
1078. 
1079. 
1080. 


Purpuridse. 

.  Purpura  bisarlalls,  Blaine. 
.  Purpura  oolumellarla,  Lam, 
.  Purpura  ■■■.,;.-.,  bud. 
.  Purpura  muricata,  Gray. 
.  Purpura  patula,  Linn. 

Purpura  planosplra,  Lam. 

Purpura  triangularis.  Blainv. 

Purpura  trtserialls,  Blainv. 

Cuma  coatata,  Maim: 

Coma,  kloequiformla,  D*ci. 

Cuma  tecta,  Wood. 

Rhlzocheilus  aeper. 

Rhlsocbellus  nux.  Rue. 

Vltularia  aalebroaa,  King. 

Monooeroa  brevidentatum,  G. 

Monoceroa  lugubre,  Sby. 

Monoceroa  tuberculatum,  Gr. 

Englna  arveolata,  Kien. 

Engltta  carbonaria,  /!■-'■■ 

Englna  contracts.  Am 

Thi^na  ciocoatoma,  -Sot. 

Englna  heptago  nails. 

Engina  Jugosa,  C.  B.  Ad. 

Englna  pyroatoma,  Sby. 
Bnglaa  Reevlana,  C.  B.  Ad. 
Nltldolla  oribraria,  Lam. 
Nltidella  pulchrlor,  C.  B.  Ad. 

Buccinidae. 
Columbella  oaatanea,  Sby. 
Columbella  oervinetta,  Cpr. 
Columbella  f estiva,  Kim, 
Oolnmbella  fnacata,  Sby. 
Columbella  basmaatoma,  Sby. 
Columbella  Larp if o rails,  Sby. 
Columbella  labioaa,  Sby. 
Columbella-  Ilgata. 
Columbella  livida. 
Columbella  major,  Sby. 
Columbella  naauta. 
Columbella  paid  alia. 
Columbella  procera. 
Columbella  atrombiformla,  L. 
Metula  Hindaii,  B.  J-  A.  Ad. 
Truncarla  modeata.  Pun, 
?Bncclnnm  lelochellna. 
?Bucclnum  panamenae. 
Naaaa  caneecens,  C.  B.  Ad. 
Nana  collatia,  did. 
Naaaa  corpulenta,  C.  B.  Ad. 
Naaaa  crobriatriata,  Cpr. 
Naaaa  (estiva,  Pwt. 
Naaaa  gemmuloaa,  C.  B.  Ad. 
Naaaa  glauoa,  C.  B.  Ad. 


.  Naaaa  lnteoatoma,  Brorf.  tf- Sty 

.  Naaaa  mcseta. 

.  Naaaa  nodifera,  Pat. 

;  Naaaa  pagodus,  C.  B.  Ad. 

.  Naaaa  pallida. 

-  ?Naa»a  panamenala,  C.  B.  Ad. 

.  Naaaa  scabrtuacula,  Part. 

:.  Naaaa  atriata,  C.  B.  Ad. 

.  Naaaa  togula,  Rve. 

'■.  Naaaa  versicolor,  C.  B.  Ad. 

.  Naaaa  Wilson!,  C.  B.  Ad. 

:  Phoa  artionlatna.  Bit. 

:  Phoa  blplloatna. 

i.  Pboa  crassus,  lids 

.  Fboa  gaudens,  Hdt 

'■.  PboB  turritna,  A.  Ad. 

.  Phoa  voraguenals,  Ed*. 

I*>i  ill  id  if. 
»  Pyrula  patula,  Brod.  j-  Sby. 

il  n  ri  i- itl  it-. 


.  Fusus  apertna,  Cpr. 
.  Fuaua  bellua. 

.  Fuaua  Dupetlthouarali,  Kien. 

.  Pusna  llgnarina,  Rut. 

.  Fuaua  pallidua,  Brod.  $■  Sly. 

.  Fusna  tumona,  Cpr. 

.  Tropbon  Hlndali,  Cpr, 

.  Anachls  albonodosa,  Cpr. 

■  Anacnla  atramentaria,  Sby 
.  Anachls  Bolvinel,  A't>n. 

.  Anachls  conaplcna,  C.  B.  Ad 

.  Anacnla  coronata,  Shy. 

.  Anacbla  costellata,  Brod.  £•  Sb, 

.  Anacnla  dlmlnuta,  C.  B.  Ad. 

.  Anachls  flnctnata,  Shy. 

.  Anachls  fulva,  Shy. 

,  Anachls  Oaakofnel,  Cpr 

.  Anacbla  gracilis,  C.  B.  Ad. 

.  Anachls  lentlgfnoaa,  Hdt. 

.  AnachlB  lyrata,  Sby. 

.  Anachls  mceata,  C.  B.  Ad. 

.  AnaohlB  nigricans,  Sby. 

.  Anacbla  nlgrofusca,  Cpr. 

■  Anacbla  nucleolus,  Pbil. 

■  Anacnla  pallida,  PAU. 
.  Anachls  parva,  Sby. 

.  Anachls  pygmeea,  Sby. 
.  Anacnla  rufotlncta,  Cpr. 
.  Anacnla  ragcaa,  Sby. 
.  Anacnla  Bcalarlna,  Sby. 
.  Anachls  Berrata,  Cpr. 

■  Anachls  tasnlata,  Phil. 

.  Anachls  teaaellata,  C.  B.  Ad. 
.  Anacbla  varla,  Sby. 
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1140.  Strombina  angularis,  Sby. 

1141.  Strombina  bicanalifera,  Sby. 

1142.  Strombina  dorsata,  Sby. 

1143.  Strombina  elegans,  Sby. 

1144.  Strombina  fusiformis,  Hds. 

1145.  Strombina  gibberula,  Sby. 

1146.  Strombina  maculosa,  Sby. 

1147.  Strombina  puloherrima,  Sby, 

1148.  Strombina  turrita,  Sby. 

1149.  Pisania  sequllirata,  Cpr. 

1150.  Pisania  gemmata,  Rve. 

1151.  Pisania  insignia,  Rve. 

1152.  Piaania  lugubria,  C.  B.  Ad. 

1153.  Piaania  nigrocostata,  Rve. 

1154.  Piaania  pagodna,  Rve. 

1155.  Piaania  panamenais,  Phil. 

1156.  Piaania  pastinaoa,  Rve. 

1157.  Piaania  ringena,  /foe. 

1158.  Piaania  sanguinolenta,  Duel. 

1159.  Piaania  Stimpsoniana,  C.B.  A. 

1160.  Northia  priatia,  Desk. 

1161.  Clavella  dlstorta,  Bligh. 

1162.  Murex  armatua. 

1163.  Murex  eroaus,  Brod. 

1164.  Murex  hcrridus,  Brod. 


(* 


165.  Murex  plloatus,  Sby. 

166.  Murex  reotiroBtria,  Sby. 

167.  Murex  recunrirostris,  Brod. 

168.  Pteronotus  centrifugus,  //J*. 

169.  Phyllonotus  bioolor,  Vol. 

170.  Phyllonotus  brassioa,  Lam. 

171.  Phyllonotus  imperlalia,  Sw. 

172.  PhyUonotua  nigritua,  Phil. 

173.  Phyllonotus  nitidua,  JBrocf. 

174.  Phyllonotus  oxyaoanthus,  Br 

175.  Phyllonotus  prineeps,  Brod. 

176.  Phyllonotus  radix,  Lam. 

177.  Phyllonotus  regtas,  Swains.  . 

178.  Muricidea  alveata,  Kien. 

179.  Muricidea  dubia,  Swains. 

180.  Muricidea  flmbriata,  ZTefc 

181.  Muricidea  incisa,  Brod. 

182.  Muricidea  lappa,  Brod. 

183.  Muricidea  pauxUlus,  A.  Ad. 

184.  Muricidea  radicata,  Hds. 
IH5.  Muricidea  vibex.  /^orf. 

186.  Muricidea  vittata,  ^r<x/. 

187.  Typhis  fimbriatua. 

188.  Typhis  grandia. 

189.  Typhis  quadratua,  Hds. 
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SHELLS  OF  NORTH  AMERICA. 


EAST  COAST: 
ARCTIC  SEAS  TO  GEORGIA. 


BY 

%¥M.   8TIMPSON. 


The  following  catalogue  is  offered  as  an  exposition  of  the  present  state 
of  our  knowledge  of  the  molluscous  fauna  of  the  eastern  coast  of  North  . 
America,  from  the  arctic  seas  to  Georgia,  inclusive.  It  is  the  result  of  an 
attentive  search  of  all  published  accounts  relating  to  the  subject,  and  no 
species  is  included  that  has  not  been  thus  announced  as  an  inhabitant  of  our 
shores  by  competent  authority ;  although  others  are  known  to  exist  there, 
which  have  not  yet  been  prop&ly  determined.  All  synonyms  have  been 
carefully  eliminated.  Under  the  head  of  "  Doubtful  Species"  we  have  added 
a  list  of  the  names  both  of  those  the  existence  of  which  upon  our  coast  is 
uncertain,  and  of  those  which  will  probably  prove  identical  with  species 
already  catalogued. 


BRYOZOA. 

1.  Pedioellina  amerlcana,  Leidy. 

2.  Bowerbankia  gracilis,  Leidy. 

3.  Valkeria  pustulosa,  Ellis. 

4.  Eschara  foliaoea,  Linn. 

5.  Escharina  variabilis,  Leidy. 

6.  Escharina  pediostoma,  Leidy. 

7.  Escharina  lineata,  Leidy. 

8.  Flostra  trunoata,  Lin. 

9.  Flnstra  solida,  Stm. 

10.  Cellularia  ternata,  Ellis. 

11.  Cellularia  densa,  Besot. 

12.  Cellularia  fastiglata,  Blum. 

13.  Cellularia  turrita,  Desor. 

14.  Membranipora  tenuis,  Desor. 

15.  Lepralia  annulata,  JohnsL 

16.  Lepralia  sordida,  Stm. 

17.  Lepralia  rubens,  Stm. 

18.  Lepralia  orassispina,  Stm. 

19.  Lepralia  labiata,  Stm. 


(•> 


20.  Hippothoa  rugosa,  Stm. 

21.  Gtomellaria  dumosa,  Stm. 

22.  Crisia  denticulata,  Johnst. 

23.  Crisia  cribraria,  Stm. 

24.  Idmonea  pruinosa,  Stm. 

25.  Tubulipora  divisa,  Stm. 

26.  Tubulipora  patina,  Johnst* 

27.  Tubulipora  orates,  Stm. 

TUmCATA* 

28.  Botryllus  stellatus,  Pallas. 

29.  Synoicum  turgens,  Phipps. 

30.  Salpa  Caboti,  Desor. 

31.  Boltenia  olavata,  0.  Fabr. 

32.  Boltenia  rubra,  Stm. 

33.  Pera  pelluoida,  Stm. 

34.  Cynthia  orystaUina,  MIL 

35.  Cynthia  pyrlformis,  Ratkke. 

36.  Cynthia  suboaerulea,  Stm. 

37.  CynthU  partita,  Stm. 


SB.  Cynthia  vittata,  Stm. 

39.  Cynthia  eoMnata,  Lin. 

40.  Cynthia  complsnata,  0.  Fair. 

41.  Cynthia  pitta,  Stm. 

42.  Cynthia  mono  o  era,  Mall. 

43.  Cynthia  concbilega,  Mull. 

44.  Glundula  glutinana,  Mil. 

45.  Glandula  mollis,  St,n. 

46.  Qlandula  fibrosa,  Stm. 

47.  Molgula  arenata,  Stm. 

48.  Molgula  aordida,  Sin. 

49.  Molgula  products,  Stm. 

60.  Asoldla  m  an  batten  si  b,  DtKaij. 
SI.  Aaoidfa  tenolla,  Stm. 

62.  Asoldla  lurlda,  Jftil. 

63.  Aaoldla  oalloaa,  Stm.  [Sow. 

54.  Cbelyaoma  Maoleayana,  Br.  f 

55.  Chelyaoma  geometries,  Stm. 

50.  Palonala  arenlfera,  Sm. 

i>ti.ii()i>.i(t\niin\. 

B7.  LlDgula  pyramldata,  Stm. 
58.   Rhync ho  Bella  paittacea,  ftn. 
69.  Terebratella  labradorensis, 

Sa*>. 

60.  Waldheimia  cranium.  Mull. 

61.  Terebratulina  septentrional!  b, 

Court. 

rim;  i  i  inn  i  v<  in  \ta. 

62.  Anomia  ep  hip  plum,  Lin, 

63.  Anomia  aouleata,  (Vw. 

64.  Ostrea  virginiana,  Lijfer. 

65.  Ostrea  borealis,  lam. 

66.  Ostrea  triangularis,  Holmes. 

67.  Oetioa  fundata,  Sua. 

68.  Ostrea  equeetrla,  .9ay. 

69.  Oitrea  semioyllndrica,  Soy. 

70.  Flioatula  barbadensts,  Pttiv. 

71.  Lima  aulculus,  Leach. 

72.  Lima  acabra.  Born. 

73.  Poo  ten  tenulco  status,  Migh. 

74.  Fecton  islandlcua,  &. 
76.  Fecton  hiacns,  Gould. 

76.  Pecton  nodosus,  Lin 

77.  Pec  ten  dlslocatus,  Say. 

78.  Feotan  irradiana,  /.«*. 

79.  Pacten  groenlandicuB,  Sou. 

50.  Axlnaea  cbarlestoiiensis.ZTo/in, 

51.  Area  Holmesil,  Kttrtt. 
B2.  Area  pexata.  Say. 

S3.  Area  amerlcana,  Gray. 

84.  Area  caelata,  Con 

85.  Area  transversa,  Say. 

86.  Aroa  glaolalla,  Gray. 

87.  Aroa  ltenosa,  Ben/. 


.  Aroa  noae,  Lin. 

.  Aroa  pondorosa.  Say. 

'.  Aroa  lncongrua,  Say. 

.  Hnoola  lnflata,  I  I-j  ■■•■-. 

.  Nucula  expanaa,  &HH 

.  Nnoula  tenuis,  Mont. 

.  Nnonla  delphinodonta,  Migh. 

.  Nnoula  proximo.  Soy. 

.  Toldla  pygmaea,  Muimit. 

.  Toldla  arctloa,  Gray. 

.  Toldla  sulclfera,  /.'■■■■. 

.  Toldla  eiliqaa,  Reeve. 

.  Toldla  thraclformlB,  Slorer. 

.  Toldla  sapotllla,  Gould. 

:.  Toldla  liinatula,  Say. 

.  Toldla  myalla,  Couth. 

-..  Leda  bueoata,  Melt. 

.  Leda  tenulaulcata,  Couth. 

.  Leda  minnta,  Mall. 

.  Leda  acuta,  Con. 

.  Finn  a  sqnamoslsslma,  Phil. 

.  Pinna  carolinensls,  Hani. 

.  Avieula  atlantlca,  Lata. 

.  Lithophagua  ariatatue,  Sol. 

■  Dacrydlum  vltieum.  Mull. 

.  Cranella  glandule.  Ton. 
.  Cranella  pootinula,  Gould. 
.  Modlolaria  nigra,  Gray. 
.  Modlolaria  substrlata,  Gray. 
.  Modlolaria  laevigata,  dray. 
.  Modlolaria  disco rs,  Lin 
.  Modlolaria  corrugata,  Stm. 
.  Modlolaria  lateralis,  Say. 
.  Modlola  carollnenslB,  Cox. 
.  Modlola  pllcatula.  Lam. 
.  Modlola  vulgaris,  FttmiHg.' 

■  Modlola  amerlcana,  Leach. 
.  Modlola  caatanea,  Say. 

.  Mytilns  edallB,  Lin. 

.  Mytllus  cubitus,  Say. 

.  Drelssena  leucopheata,  Can. 

.  Chama  macrophylla,  C*««n. 

.  Chama  arcinella,  Lin. 

.  Cardium  Blegantulum,  Mstl. 

'-  Cardium  magnum.  Born. 

■■  Cardium  lBocardla,  Lin. 

:.  Cardium  murioatum,  Lin. 

■  Cardium  plnnnlatum,  Con. 
.  Cardium  Islandicum,  Lin 

'.  Llooardlum  aerratum,  Lin 
.  Liocardlum  Mortont,  Con. 
.  SetripeB  groenlandlcus,  Ch. 
'.  Luclna  coatraota,  Say. 
.  Luoina  crenulata,  Con. 
„  Luclna  i 
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143.  Lucina  edentula,  Lin.     . 

144.  Lucina  fllosa,  Stm. 

145.  Lucina  squamosa,  Lam. 

146.  Lucina  tigerina,  Lin. 

147.  Lucina  Btrigilla,  Stm. 

148.  Crypto  don  Oouldii,  Phil. 

149.  Diplodonta?  punctata,  Say. 

150.  Kellia  planulata,  Stm. 

151.  Turtonia  minuta,  0.  Fabr. 

152.  Montacuta  ferruginosa,  Mont. 

153.  Montaouta  elevata,  Stm. 

154.  Lepton  lepidum,  Say, 

155.  Lepton  fabagella,  Con. 

156.  Lepton  longipes,  Stm. 

157.  Cyprina  islandioa,  Lin. 

158.  Astarte  Bankall,  Leach, 

159.  Astarte  striata,  Leach. 

160.  Astarte  semisuloata,  Leach. 

161.  Astarte  orebrioostata,  Forbes. 

162.  Astarte  lactea,  Br.  fr  Sow. 

163.  Astarte  oompressa,  Lin. 

164.  Astarte  portlandioa,  Migh. 

165.  Astarte  quadrans,  Gould, 

166.  Astarte  caatanea,  Say. 

167.  Astarte  lunulata,  Con. 

168.  Cardita  borealis,  Con. 

169.  Cardita  tridentata,  Say. 

170.  Cardita  floridana,  Con. 

171.  Mercenaria  violaoea,  Schum. 

172.  Mercenaria  Mortoni,  Con. 

173.  Mercenaria  notata,  Say. 

174.  Gemma  Tottenii,  Stm. 

Venus  gemma,  Totten. 

175.  Chione  alveata,  Con. 

176.  Chione  oribraria,  Con. 

177.  Chione  oanoellata,  Lin. 

178.  Chione  inaequalis,  Say. 

179.  Chione  trapezoidalis,  Kurtz. 

180.  Callista  gigantea,  Chemn. 

181.  Callista  maoulata,  Lin. 

182.  Callista  convexa,  Say. 

183.  Dosinia  discus,  Reeve. 

184.  Tapes  fluctuosa,  Gould. 

185.  Petricola  pholadifonnis,  j&aia. 

186.  Raeta  canalloulata,  Say. 

187.  Raeta  lineata,  Say. 

188.  Maotra  oblonga,  Say. 

189.  Mactra  polynyma,  Stm. 

M.  ovali8y  Gould. 

190.  Mactra  solidlsaima,  Chemn. 

191.  Maotra  simllis,  Say. 

192.  Maotra  lateralis,  Say. 

193.  Maotra  nuoleus,  Con. 

194.  Ceronia  arotata,  Con. 

195.  Ceronia  deaurata,  TurL 


196.  Donaz  fossor,  Say. 

197.  Donaz  variabilis,  Say. 

198.  Cumingia  tellinoides,  Con. 

199.  Semele  orbtoulata,  Say. 

200.  Abra  equalis,  Say. 

201.  Tellina  alternata,  Say. 

202.  Tellina  poUta,  Say. 

203.  Tellina  tenera,  Say 

204.  Tellina  tenta,  Say. 

205.  Tellina  iris,  Say. 

206.  Tellina  brevifrona,  Say. 

207.  Tellina  eluoens,  Migh. 

208.  Tellina  decora,  Saj. 

209.  Tellina  lateralis,  Say. 

210.  Tellina  constriota,  Brug. 

211.  Tellina  lusoria,  Say. 

212.  Btrigilla  flexuosa,  Say. 

213.  Btrigilla  oamaria,  £in. 

214.  Mac  o ma  fuses,  Say. 

215.  Mac o ma  sabulosa,  SpengL 

216.  Maooma  fragilis,  O.  Fabr. 

217.  Tellidora  lunulata,  Holmes. 

218.  Solen  enais,  Lin. 

219.  Solen  viridis,  Say. 

220.  Machaera  oostata,  Say. 

221.  Machaera  squama,  Blainv. 

222.  SUiquaria  gibba,  Spengl. 

223.  SUiquaria  bidens,  Chemn. 

224.  Solenomya  velum,  £ay. 

225.  Solenomya  borealis,  Tott. 

226.  Mya  trunoata,  Lin. 

227.  Mya  arenarla,  Lin. 

228.  Corbula  oontraota,  Say 

229.  Neaera  pellucida,  5tm« 

230.  Cyrtodaria  sUiqua,  Spengl. 

231.  Panopaea  norveglca,  SpengL 

232.  Panopaea  americana,  Con. 

233.  Saxioava  diatorta,  Say. 

234.  Saxioava  arotica,  Lin. 

235.  Anatina  papyraoea,  Say. 

236.  Cochlodesma  Leana,  Con* 

237.  Thracia  truncata,  Migh. 

238.  Thracia  myopsis,  Moll. 

239.  Thracia  Conradi,  Cou/A. 

240.  Lyonsia  arenosa,  Md'll 

241.  Lyonsia  hyalina,  Con. 

242.  Pandora  trilineata,  Say 

243.  Pholas  oostata,  Lin. 

244.  Pholas  trunoata,  <Sojr. 

245.  Pholas  oblongata,  Say. 

246.  Pholas  semicostata,  Lea 

247.  Pholas  orispata,  Lin. 

248.  Pholadidea  cuneiform**,  &ay 

249.  Xylotrya  palmulata,  2*m. 

250.  Teredo  dilatata,  Stm. 


.    7".:  ,;.  i       r.i.\  ..:.»   rti^«. 


.    j.-.-nar:na    irt     -■■.-    Piipm. 

i.  Prf-ii«  siotfjloas.  A™j. 

-  CSaaasava  ap/faasBBBBBi  £a- 

-  Hja.ea  H^W   Let. 

jruDrBRAjrcHiArA. 
'-  LttnaapeatJa  soojata.  ^fi 
'-  FlacabEamc&aa  alsiplex.  &"■£. 
'.  T«relp*s  nplnm.  Jfofl. 


?3C  ecaH-AJCSZAU- 
.  CMtaB  cMndiaaxtna.  J/Ijau 

.    QllfW     ipu-Tiia — :■ 

-  CMtOB  i3aerBia.  -- 


•  Craptdol*  tmcniforniis,  Lin. 
t.  Ccapadnla  fanrtcaca.  £m. 


2ftt  Asoll*  iStrh  CMk 
2SS.  AaoUa  fjmnota.  Cm**. 
284.  Asolla  OiriiiL  Jfei 
2ii7.  a\*ona  aalisoaacca,  C«tL 


2S9. 


Dots  ccronata,  GmtL 
D«u1ig  oatns  RajAo  LdcU,  Cas 
Ancnla  aslpbaxea,  Scb. 
Proctapoiia  rosea,  0.  /air. 
PolTowa  HolboOU,  HUL 
Poljcsca  Dlomtaata,  Gould. 


31t  staxaxrfta  =_^- 


27«.  Doris  ii  rara  ta,  .'/.,.- 
277.  Doris  acntioacaja.  Ja>> 
27;.  Doris  otiTelata,  MmU. 

OFI3THOBRA1I CHXATA. 
273.  Ffallin*  sfnnata.  .:*«. 
2S4.  FhUina  quadrats,  WW. 

281.  FMiina  pmcUtt,  Jfott. 

282.  Putins  Unsolsts,  Coat*. 

283.  Scaphander  pnccto-strlata.  if. 
I  hlsmaUa,  Cnn. 
■  debllia.  ',-. -j Id. 

:.  ITtrlealns  Oonldtt,  «■*!. 
',  Utricnlos  Mmtn,  ft***. 
.  Utricolna  torrttns.  SI-.:. 
'.  Uttrtcrdna  MpUostos,  £ra. 
i.  Utxlcnlna  pertetnria,  -Hi  j*. 
.  Utricular  canaUculstaa,  Sag. 
'■.  Cyllohna  naclsola,  JUrrt. 
-  CyHcbna  albs,  firon. 
>  Cyllohna  oryxa.  Too. 
■i  Balls  •oalpts,  *«ts. 
;,  Bolls  tocineta,  Jfiy*. 
.  Bolls  RalnhardtU,  J/oU, 
i.  Bolls  •olltarla,  Sag. 


C.  B.Ad.\- 


0.  Air. 

-vsUB,JsWL 
mntati,  Gumid. 
Hsuiaoid,  Hi*.-,<:L. 

'■    SCarCSlltS    ^n-ntnjta     Jf.  ~  t. 

..  Margarita  Tirirrm.  if-gk. 
'.  Msxcartt*  dsetas,  data. 
I.  Margarita  gxoealandlca,  C*. 
L  Tioeana  oqcidentalla,  i/U-A. 
>.  Tubo  tmnlatu.  <•■- 
;.  CocUloIepis  paralitica.  Si. 
'■  Sitecea  planoibla,  /"j   -. 
'.  Rlsaoolla?  sbvrass,  Am. 
:  Rlssoells?  snlcoss,  If.aa. 
L  Tort. 


1  HisBoa  ■  _;;.     j_    n    Lm 
:.  Blaaos  latior,  if---. 

h  isa. 

.. eat*,  ,&•. 

i*.  Blaaos  rffgh*lr».  Air. 
"'    —  BUMS,  Mill. 

rata,  Sna. 
..   ■■■_ „  v^juU,  iligk. 
\.  Hlaaoa  acroblcnlata,  J*i«. 
'-  Lacuna  Tlnota,  Slami. 


.  Lacuna  neritoldaa,  Gould. 
.  Llttorina  lltorea,  Lin. 
.  Llttorina  palllata,  .Say. 
.  Llttorlna  rudis,  Mont, 
.  Llttorlna  Irrorata,  Say. 

-  Soalarla  Hnmphreyai i.  Kit: 
■■  Soalarla  turblnata,  Con. 

.  Soalarla  lineata,  S-y. 

■  Bcalarla  multi  striata,  Say. 

■  Soalarla   ;  .  ..■  ingllae,  Couth. 

■-  Soalarla  groenlandica,  Perry. 

•  Aclraa  borealla,  Beck. 

.  Solarium  granulatum,  Larn. 

■  Vermetua  radicula,  Sim. 

-  Caecum  pnlehellnm,  Aft. 

■  Tnrrltella  er08a,  Couth. 

:  Tnrrltella  rotlcnlata,  High. 
.  Tnrritalla  coatulata,  Migh. 

-  Tnrrltella  acicula,  Stm. 

■  Aporrbala  occidentals,  Beck. 
:.  Bittium  arcticum,  Motrch. 

.  BltUnm  nigrum,  Totl. 

.  BltUnm  Greenll,  C.  B.  Ad. 

■  Trlforia  nlgrocinctue,  C.  B.  Ad. 
.  Odoatomla  product*.  C.  B.  Ad. 
.  Odoatomla  fnaca,  C.  B.  Ad. 

■  Odoatomla  dealbata,  Stm. 

■  Odoatomla  modaata,  Sim. 

-  Odoatomla  bUutnralla,  Say. 

■  Odoatomla  bifida,  Toti. 

■  Odoatomla  aemlnuda,  C.  B.  Ad. 

■  Odoatomla  Impreaaa,  Say. 

.  Tnrbonllla  Interrupt*,  Toti. 

.  Tnrbonllla  nivea,  Sim. 

.  Meneatho  albula,  Mell. 

.  Oballacna  crenulatna,  Hoi  met. 

.  Bullma  conoidea,  K.  ■  3. 

.  Enllma  oleaoea,  A".  .-■■  .?. 

-  Velntlna   sonata,  Gould. 

.  Velntlna  hallotoldea,  -lJI.'?. 

.  Velntlna  lanlgera.  Moll. 

.  Velntlna  fiexUia,  Mont. 

.  Marsanlna  micro  mpbala,/Jfr?il. 

.  Maraenlna  gtoenlandlca,  M. 

•  OnchidiopsU  groenlandica,  B. 
.  Catlnns  perapectivua,  Say. 

.  NaUca  .pnailla,  Sag. 

•  NaUoa  olauaa,  Soto. 
.  Lnnatla  heroa,  Say. 

.  Lnnatla  trlserlata,  Say. 
.  Lnnatla  Oonldll,  Phil. 

■  Lnnatla  groenlandica,  Ifbll. 
.  Mamma  ?  Immaonlata,  Toll. 
.  Mamma  ?  nana,  MsU , 

.  Navarita  dnplloata,  Say. 


'.  Bnlbua  flavna,  Gould. 

'■  Amaniopala  hollcoldca,-  Johtut. 

•  Amaura  Candida,  Mail. 
'•■  "Volva  unlpUoata,  Sow. 

-  UaTginella  roacida,  Bed/. 
•■   Mltra  groenlandica,  Moll. 

•  Volnta  jnnonla,  Vhtmn. 

'■■  Plenrotoma  plloata,  C.  B.  Ad. 

-  Plenrotoma  carina,  K.  #  S. 

'■•  Plenrotoma  bloarinata.  Couth. 

'.  Mongolia  rubella,  K.  .y  S. 

'.  Maugulia  flllformla,  Holmes. 

.  BaU  exarata.  Men. 

i.  Bala  nobllla,  Hell. 

i.  Bala  turricula,  Mont. 

u  Bala  Woodlana,  Mill. 

.  Bala  barpnlatia,  Couth. 

'■.  Bala  vlolacea,  Mi>ih. 

.  BaU  Tivida,  Moll. 

'■  Bala  decuaaata,  Couth. 

'.  Bala  Ptngalli,  MM. 

'.  Bala  oanoallata,  Migh. 

.  Bala  pleurotomaria,  Couth. 

■■.  BaU  Vahlll,  Mali. 

'■■  Bala  elegana,  Moll. 

n  Ollva  lltterata.  Lam. 

'-  Ollvella  mnUca,  Say. 

;.  Columbella  ornata,  Boa, 

',  ColnmbalU  avara,  Sag. 

;.  Colnmballa  roaacaa,  Could. 

'.  Columbella  lnnata,  Cajk 

'.  Columbella  dlaatmUla,  Sim. 

.  Dollum  galea,  Lin. 

'-  Bemlcaasla  granuloaa,  Brug. 

.  Caaala  cameo,  Sim. 

■-.  Pedlcularla  decnssata,  Gould. 

.  Purpura  U piling,  Lin. 

-.  Purpura  florldana,  Con. 

.  Haaaa  obsolata,  Say. 

,  Naaaa  trivittata.  Say. 

:  Haaaa  acnta,  Say. 

'.  Naaaa  nnioinota,  Say. 

.  Haaaa  vibax,  Say. 

;.  Ceritblopaia  terebralla,  C.  B.A. 

■.  Ceritblopaia  Bmeraonll.C.ii.J 

,  Aona  dtalocatna,  Say. 

.  Aona  ooncaTua,  Sag. 

^*.■a. 


i  oUUtui 


,  0.  iatft 
459.  Bnootnum  glaoiala,  Lin. 
480.  Buoouinm  Hanoookl,  Mterch. 

451.  Bnoolnnm  Donoranl,  Gray. 

452.  Bnoolnnm  nndnUtnm,  Moll. 
463.  Bnoolnnm  aoalarUbrms,  Moll. 


i.  So,- 

>.  Fuaus  noTTtglaas,  Cktm*. 

'.  Fuaua  pyftnaiia,  GWi. 

;,  Fuaua  pelluoldua,  J/aac. 

'■  Fnana  proplnquua,  Al-lcr. 

'.  Fnana  Holbollli,  Moll. 

.  rtuns  lalandioua,  Chmn. 

■„  Fnana  vontrlooaus,  (haft 

:  Fuaua  laterlcoua,  Mull. 

■-.  Futai  Kroyeri,  Moll. 

.  Fuhub  tomatua,  Gould. 

!.  Fnana  foraioatua,  0.  Fabr. 

'■  Fnana  deapootua,  Lin. 

'.  Fnana  decomcoatatua.  Say. 

:  Trophon  cratlculatua,  0.  Fabr. 

'.  Trophon  clathiatua,  Lin 

.  Trophon  scalar! formia,  Gould. 

'.  Trophon  Qunnerl,  Caaaa, 

'■  Byootypua  papyraceua,  Sag. 

i.  Buayoon  pyrum,  Dilla, 

■■  Bnaycon  canallculatum,  Lin. 

I.  Bnaycon  curio  a,  Lin. 

'■  Buayoon  perraraum,  Lin. 

'■•  Trfchotropla  oomoa,  Msll. 

'.  Trlohotropla  borealla,  IS.  f  S. 
'.  Adraeto  vni.hu,.,  O.  Fabr. 

■  CanoaUarls  reticulata,  Lin. 
'.  Paaololaria  ligata,  Iflaa. 

-  Faaololaria  gigantea,  23m. 
..  Faaclolarla  tulipa,  Lin 

.  Faaololarla  dlatana,  Lam, 

'■■  Ranella  caudata,  Soy. 

'.  Murex  aplnlooatata.   ' '■'. 

'•■  Strombua  alatua.  Urn. 

(FPHALOrODA. 

'.  Splrula  fragilia.  Lam. 

'■  Ommaatraphes  Bartramll,  La. 

■  Onychia  oarlbaea,  Its. 

:.  Onychotanthla  FabrloU,  Moll. 

'■.  Onyobotouthla  Battling!!,  Lrs. 

•.  Loligopala  paro,  l.'i. 

■.  Loligopala  hypoiboioa.  Sip. 

'■.  Aoptola  atlantioa,  ;''(«. 

'■  Roaaia  palpabtoaa,  JhW{. 

.  Roaala  MoollorL  ftp. 

'-  LoHgo  punctata.  l>tli*j. 

'.  Lotlfo  Pealei.  lit. 

-  Ijoligo  brevipiona,  /.«*■ 

:  CSrrotauthia  Muallwli.  »"*■■ 


513.  Octopoa  rugoaua,  LVOrh. 

514.  Ootopna  f 


DOCBTIXX  SPECIES. 

1.  Aaafdla  amphora,  -4o- 

!.  Aacidia  ocellata.  Ay. 

I.  Area  tmprocera.  Con. 

I.  "Kuonla  Tadiata,  BdEajb 

).  Vuonla  caaooenaia,  afiffc. 

).  Modlola  pulei,  I-o. 

I.  Modlola  elliptic*,  L™. 

L  Modlola  tnllpa,  J. am. 

i.  Modiola  clcercula,  Moll. 

I.  Mytllna  [aba,    ■  ■.  Fabt. 

t.  Luclna  mnltiatrlata,  Con. 

>.  Aatarta  Warhami,  fiawc. 

7.  Venericardla  cribraria,  Say. 

1.  Cytherea  occulta,  Say. 

I.  Fetrioola  dactylua,  AW. 

).  Telllna  tenula,  Zta  Caata, 

I.  Tollina  veralcolor,    Cwiau, 

J.  Tollina  maculosa.  Lam. 

3.  Tollina  mora,  Suy. 

1.  TJorta  pallida,  -4j. 

>■  Sentalium  occidentals,  S(*. 

I.  Orepidnla  lntorta,  Say. 

1.  Crepidula  aouta.  Lea. 

)•  Infandibnlnm  depreasnm.  Sag 

'.  Celpninula  coarctata,  Miyli. 

).  Margarita  oraata,  /.>«A'oy. 

I-  Margarita  multllineata.  i'tKay 

'■  Clngnla  laevia,  Otthg. 

1.  Cingnla  modesta,  £ra. 

1.  Littorlna  lnnata,  2ao. 

i.  Turbo  canalicnlatna,  fay, 

I.  Tunitnlln  araolata,  Urn. 

1.  Tnrrltella  aoqualia,  ifaf. 

SrTiteUa  alternata,  fu.( 
emnltala  aplrata,  K.  .y  $. 
y.  Cheranltiia  taxtilia.  Ktrtz. 
1.  Actaeon  puroi,  tmm. 
I-  raalthna  aordlda,  Ijo- 
i.  SlgarDtna  macnlatna,  S& 
I.  Carithinm  canceUatnaa,  JU*. 
j.  Colnmbella  apUantna,  &a» 
J.  Colnmbella  Oouldlana,  4p. 
i.  Bncdnnm  Wneatlayi.  DtKaj. 
i.  Bucclnnm  aonale.  Lint, 
t.  Tamv   ^   ■— *^lll  Lint. 
.'.  Fnav  -™,  Mini, 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.] 


[SEOOVD  EDUIOXI 


CHECK  LIST 


OP  THF 


SHELLS  OF  NORTH  AMERICA, 


TERRESTRIAL    GASTEROPODA 


W.  G.  BINNEY 


List  No.  1.  The  species  of  the  Pacific  coast  from  the  extreme  north  to 
Mazatlan. 

No.  2.  The  species  of  Eastern  North  America,  from  the  boreal  regions 
to  the  Rio  Grande. 

No.  3.  The  species  fonnd  in  Mexico  exclusive  of  those  included  in  No.  1 
(viz.  3,  T,  8,  11,  23,  25,  35,  37,  39,  40,  41,  42,  43,  45,  46,  47) 


Section  I.— PACIFIC  COAST. 


PULMONOBRANCHIATA. 
Testacellidae. 

1.  Qlandina  Alberai,  Pf. 

2.  Glandlna  tttrris,  Pf. 

Arionldae, 

3.  Arion  foliolatus,  Gld. 

Helicidae. 

4.  Umax  columbianna,  Gld. 

5.  Bnccinea  cingnlata,  Forbes. 

6.  Suocinea  Nnttalllana,  Lea. 

7.  Suooinea  oregonenals,  Lea. 

8.  Suooinea  rusticana,  Gld. 

9.  Helix  aoutedentata,  W.  G.  B. 

10.  Helix  anaonoreta,  W.  G.  B. 

11.  Helix  areolata,  Pf. 

12.  Helix  areolata,  Pf. 

var.  B.  Pf. 

13.  Helix  areolata,  Pf 

var.  y.  Pf. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29. 
30. 
31 


<•> 


Helix  arroaa,  Gld. 
Helix  aapersa    \full.f 
Helix  californlenafta,  Lea. 
Helix  eolumblana,  Lea. 
Helix  oultellata,  Thornton. 
Helix  devfa,  Gld. 
Helix  Dnpetithooarai,  Desk. 
Helix  exarata,  Pf 
Helix  Udells,  Gray. 
Helix  germana,  Gld. 
Helix  infomata,  Gld. 
Helix  lnteroiea,  W.  G.  B. 
Helix  Kelletti,  Forb. 
Helix  levia,  Pf. 
Helix  leria,  Pf 

var.  0 .  Pf 
Helix  ioricata,  Gld.,  Pf.. 
Helix  maxatlanioa,  Pf. 
Helix  mormomim,  Pf. 


2 


32.  Helix  Newberryana,  W.  G.  B. 

33.  Helix  Nickliniana,  Lea. 

34.  Helix  pandora,  Fori. 

35.  Helix  ramentosa,  Gld. 

36.  Helix  redemita,  W.  G.  B. 

37.  Helix  reticulata,  Pf. 

38.  Helix  sportella,  Gld. 

39.  Helix  strigosa,  Gld. 

40.  Helix  Townsendiana,  Lea. 

41.  Helix  tndicnlata,  Binn. 

42.  Helix  vancouverenala,  Lea. 

43.  Bnlimns  californions,  Rve. 

44.  Bnlimns  chordatns,  Pf. 

45.  Bnlimns  excelsns,  Gld. 

46.  Bnlimns  Hnmboldti,  Rve. 

47.  Bnlimns  mexicanns,  Lam. 


48.  Bnlimns  palUdior,  Sowb. 

49.  Bnlimns  protens,  Broa\ 

50.  Bnlimns  snnlatns,  Gld. 

51.  Bnlimns  Ziegleri,  /y. 

52.  Orthalicns  zebra,  Af*U. 

53.  Aohatina  californioa,  Pf. 

54.  Pnpa  Rowellii,  Newc. 

Onchidiidae. 

55.  Onchidinm  Carpenter!, 

IF.  G.  B 
Auriculidse* 

56.  Melampns  oltaaeens,  Cpr. 

57.  Pedipes  lirmta,  W.  G.  B. 

Truncatellidse. 

58.  Trnncatella  californica,  Pf. 


Section  II.— EASTERN  NORTH  AMERICA. 


59. 
60. 
61. 
62. 
63. 
64. 

65. 
66. 

67. 

6S. 
69. 
0. 
71. 

3. 
4. 

5. 
6. 

4- 


9. 


$0. 
51. 
82. 

S3, 


PIHLMOWOBRAWCHIATA. 
Testacellidae. 

Glandina  bnllata,  Gld. 
Glandina  corneola,  W.  G.  B. 
Glandina  parallela,  W.  G.  B. 
Glandina  texasiana,  Pfr. 
Glandina  tnmcata,  Gmel. 
Glandina  Vannxemenais,  Lea. 

ArionidSB* 
Arion  emptricornm,  Fer.f 
Arion  hortensia,  Per. 

Helicidse. 
Tebennophorns  carollnensis, 

Bote, 
Tebennophorns  dorsalia,  Binn. 
Umax  agrestis,  Lin. 
Limax  campesUls,  Binn. 
Umax  flavna,  Lin. 
Vltrina  angelica*,  B<ck. 
Vltrina  limpida,  Gld. 
Snccinea  anrea.  Lea. 
Snccinea  arara.  Say. 
Snccinea  avara,  Say. 

Tar.  major. 
Snccinea  campestria.  Saj. 
Snccinea  concordUlla,  GJJ. 
Snccinea  effnsa,  Statf. 
Snccinea  groenlandica.  Zta-fc. 
Snccinea  Haydeni,  IT.  G.  B. 
Snccinea  Haydeni,  IT.  G.  B. 

t*t.  minor. 
Snccinea  tnitatn,  Lee. 
Snccinea  ttneeta.  IF.  G.  B. 
Snccinea  rateola,  Gld. 


86. 

Snccinea  obliqua,  Say. 

87. 

Snccinea  ovalia,  Gld.  no*  Say 

88. 

Snccinea  retnaa.  Lea. 

89. 

Snccinea  Salleana,  Pf. 

90. 

Snccinea  Totteniana,  Lea. 

91. 

Snccinea  vermeta.  Say. 

92. 

Helix  albolabris,  Say. 

[    93. 

Helix  albolabris,  Say. 

■ 
• 

var.  dentata. 

.    94.  Helix  alternata,  Say. 

95. 

Helix  appresaa.  Say. 

96. 

Helix  appresaa,  Say. 

• 

rar.  a. 

97. 

Helix  arborea.  Say. 

9$. 

Helix  ariadna*,  Pf. 

99. 

Helix  aspersa,  Af*Jl. 

100. 

Helix  asterisens,  Morse. 

101. 

Helix  anricnlata,  5ajr- 

102.  Helix  anriformia,  Bland. 

103. 

Helix  arara,  5a^. 

104. 

Helix  barbftgera,  Red/. 

105. 

Helix  Berlandieriana,  M<.r. 

106.  Helix  bnccnlenta,  G'd. 

107. 

Helix  bnccnlenta,  Gd. 

rar.  minor. 

10$. 

Helix  bnlbina,  DaL 

109. 

Helix  cadnca,  IV. 

110. 

HeUx  oapfrtla,  Gld. 

111. 

Helix  Carpentexiana,  Bind. 

112.  Helix  cellar!*,  Jfa*. 

IIS,  Helix  cereolnm,  Mni:. 

114. 

HeUx  cbersina,  5*j. 

11*. 

HeUx  Christji.  £*»*. 

116. 

HeUx  ClarknM**. 

(0 

.  Helix  clanaa,  Say. 

.  Helix  conoava.  Say. 

.  Helix  Cooper!,  W.  G.  B. 

.  Helix  Cumberland! ana,  Lt 

.  Helix  demises.  Bam. 

.  Helix  dentiisra,  Sinn. 

.  Helix  divesta,  did. 

.  Helix  Dorfenilliana,  Lea. 

.  Helix  '.■-.■:■'.■■■■     Zen. 

.  Helix  Edvardat,  III,!. 

■  Helix  egena.  Say. 

.  Helix  electrlna.  Old. 

.  Helix  elevate,  .Say. 

.  Helix  Blllotti,  It'-tif. 

.  Helix  eepflooa,  bland. 

■  Helix  exiffua.  Slim. 

.  Helix  exoleta,  Bian. 

,  Helix  Fabrloil,  Beck. 

.  Helix  fallax,  Say. 

.  Helix  fatdglata,  Say. 

.  Helix  frlabilis,   IV.  G.  B. 

.  Helix  fultginOBa,  Bian. 

.  Helix  griaeola,  Pf. 

.  Helix  gularie,  Sag. 

.  Helix  gnlaiie,  Say. 


.  Helix  Hindal,  Pf. 

.  Helix  hippocrepU,  Pf. 

.  Helix  hirsute.  Say. 

.  Helix  hlsplda,  Linn. 

.  Helix  hopetonenels,  Shut. 

.  Helix  hortenaie,  Mull. 

:  Helix  fncruatata,  Paiy. . 

.  Helix  indontata.  Say. 

.  Helix  Indontata,  Say. 

var.  nmbfllcata. 

.  Helix  lnflocta,  Say. 

:.  Helix  Inornate,  Say. 

.  Helix  Interna,  Say. 

~-  Helix  Interna,  Say. 

var.  albina. 

.  Helix  intertexta,  Bi'nn. 

.  Helix  intertexta.  Bin*. 

var,  ciarinata. 

.  Helix  introferena,  Bland. 

'.  Helix  jejuna.  Say. 

.  Helix  kopnodea,  W.  G.  B. 

.  Helix  labyrlntbioa.  Say. 

.  Helix  laevigata,  Pf. 

...  Helix  lasmoiion,  HA 

,  Helix  leporine,  Old. 

.  Helix  lisera.  Say. 

.  Helix  llmntnle,  Ward. 


I.  Helix  llneata,  Say. 

'.  Helix  major,  Bin*. 

'.  Helix  maxlllata.  tffit 

.  Helix  milinm,  VaWe, 

).  Helix  mlnuaoula,  Bian. 

':    HellX      .I1...-.  :.-.:■,   :      tfO. 

;.  Helix  Mftchelliana,  £™.   , 
.  Helix  monodon.  Hack. 
'■.  Helix  monodon,  Rock. 
var.  1.  Helix  fi-aterna,  Say. 

.  Helix  monodon,  Rack. 

var.  2.  Helix  Leait,  Ward. 
i.  Helix  Mooreana,  IF.  G.  /?. 
i.  Helix  mordax,  Sin.it. 
i.  Helix  mnWdentata,  Blnn. 

.  Helix  multf llneata,  Say. 
!.  Helix  mulOllneata,  Say. 

!.  Helix  multilsneaU,  Sojf. 

var.  nifa,  rmlcolor. 
I.  Helix  nidda,  AMI 
'.  Helix  obstrlcta,  Say. 
1.  Hellx  oppUata,  Afor. 
'.  Helix  Ottonie,  iy. 
1.  Helix  palllata.  Say. 
i.  Helix  palllata,  Say. 
var.  carolinenalB. 
'.  Helix  pannsylvaxiica,  Green, 

.  Helix  perapectlva,  Say 
'•■  Helix  FostelUana,  Bid. 
5.  Helix  profunda.  Say. 
i.  Hellx  pnlohella.  Mull. 
..  Helix  pnlchella.  Mull. 

var.  ooetata. 
!.  Hellx  pnatnla,  Fir. 
'.  Helix  puBtuloidee,  Bid. 
1.  Helix  Hoemerl.  Pf. 
'.  Helix  Rugeii,  Shua. 
>.  Helix  flayii,  ffinn. 

.  Helix  sculpt  ilia,  Bid. 
'..  Helix  eeptemvolva.  Say. 
!.  Hellx  eolitarla,  Say. 
I.  Helix  eplnoaa,  £*a. 
>.  Helix  .■.•!■■:.-,■;. .:     JftrcA. 
;.  Helix  st<  -!■■■: '-:■:.  ■   ftr. 
!.  Helix  etriatella,  .Am*.. 
1.  Helix  aubplana,  iiia*. 
I.  Helix  auppressa.   Say-. 
).  Helix  tennlatrtata,  fiiae. 
..  Helix  texaalana,  i/br. 
t  Helix 

I,  Jbr. 

314.  Helix  tholna,  IP.  C.  B. 
(0 


!.  Helix  thyroids*.  Say. 
i.  Helix  tridental*,  Say. 

'.  Helix  Trooatiana,  Lea. 

S,  Helix  -.-■  ■.-.;: hi ...   stuff. 
'.  Helix  variana,  Menkt. 
I.  Helix  ventroanla,  /y. 
.  Helix  vortex,  ^T. 
!.  Helix  vultaoaa,  6'M. 
i.  Helix  TfTlTlilli  #'«»<*. 
1.  Bulimua  actcula,  Mtiltir. 
>.  Bnllnma  alternate!*,  Soy. 
I.  Bulimua  dealbatua.  Say. 
'.  Bulimus  decollatua,  Lin. 
i.  Bulimua  Dormant,  W.  G.  B. 
).  Bulimua  florldanua,  Pf. 
).  Bulimua  Goaaet,  Pf. 
Li  Bulimus  araoilllmus,  Pf- 
!.  Bnllnins  uarpa,  Sag. 
J.  Hnllnm  marginatum,  Say. 

I.  Bulimus  Maiioo,  Albert. 

ii  Bulimus  modicus,  ff/a\ 

i.  Bulimua  multUlneatua,  Say. 

t.  Bulimua  ootona,  Ch. 

t.  Bulimua  patrlaxoha,  W.  G.  B. 

>.  Bulimua  Bchledeauua,  Pf. 

I.  Bulimua  flchtedeanuB,  Pf. 

tw.  aplce  nigra. 
-.  Bulimua  Berperaatrus   Say. 
!.  Bulimua  subula,  Pf. 
i.  Orthalloua  undatua,  Brvg. 
I.  Orthallcua  zebia,  Mull. 
i.  Macroceiamua  Kieneri,  Pf. 
1.  Achatlna  fasoiata.  Mull. 
'.  Achatlna  fascists.  Mail. 

var.  1.  Achatlna  crenata.  Sic 
i  lasciata,  Mall. 
.  AchaUna  sollda,  Say. 
a  lubrlca.  Mall. 
.  Achatlna  pfcta,  Ret. 
■  Pupa  armlfera,  Say. 
.  Pupa  badta.  Ad. 
.  Pupa  contract*.  Say. 
■.  Pupa  cortlcarla,  Soy. 
.  Pupa  decora,  Old. 
.  Pupa  Hqppil,  Mill. 


295. 


Pupa  *"<wnn,  Bin*. 
Pupa  pelluolda,  Pf. 
Pupa  pentodon.  Say. 
Pupa  placlda,  Say. 
Pup*  raplcola,  Say. 
Pupa  vaiioloaa,  CM. 
Vertigo  OomldU,  Bin 
Vertigo  milium,  Gld. 
Vertigo  .:■•-■:'■'..  Say. 
Vertigo  simplex,  Old. 
Cylindrella.  Ooldfuaai,  Menkt 
Cylindrella  jejuna,  Gld. 
Cylindrolla  Poeyana,  Orb. 
Cylindrella.  Rcameri,  Pf. 

Veronicellidtc. 
Veronloella  noridana,  Butn. 

Auriculidae. 
Mulampua  bldentatus,  Say. 
Melampua  olngulatns,  Pf. 
Melampus  ooffea,  Linn. 
Melampua  flavus,  Gmtl. 
Melampua  floiidaiiua,  Shaft 
Melampua  obllquua,  Say. 
Melampua  puaillua,  Gmel. 
Melampua  Hedfleldl,  Pf. 
Alexia  myoaotlB,  lirap, 
Blannerla  pellucida,  Pf. 
Louoonia  Sayil,  Ktitt. 
Carychium  exlguum,  Say. 

I '  1 1 1 1 1  > :  1 1  tell  idae. 
Truncatolla  bllabiata,  Pf. 
Tnmcatella  caribasensis,  Sotcb 
Truncatolla  pulchella,  Pf. 
Tnmcatella  RubcyUndrica,  Gr. 

'  Cjclopliorldac. 
Ctenopoma  ruguloBum,  Pf. 
Chondropoma  dentatum.  Say, 

ll.l U  in i'l.i'. 
Hellclna  chrysochella,  Binn. 
Hellclna  Hanleyana,  PJ. 
Hellclna  occulta.  Say. 
Hellclna  orblculata.  Say. 
Hellclna  aubglobuloaa,  Poey. 
Helloina  tropica,  Pf. 


Section  III.— MEXICO. 


PI  I.HOXOItltAX  III  iTA. 
Testacellidte. 

).  Qlandina  Candida,  Shuttl. 
J.  Qlandina  carminensiB.  Mor. 

].  (Mtatihm  eonularia,  /'/. 
t.  Qlandina  cordovana,  Pf. 
).  Qlandina  corneola,  W.  G.  B. 
1.  Qlandina  deltcatuta,  Shuttl. 
i.  Qlandina  Qhleebreghtl,  Pf. 
!.  Qlandina  IndoaUta,  Pfr. 
L  Qlandina  laabcllina,  Pf. 
(.  Qlandina  Llebmannl,  -ty". 
5.  Qlandina  margaritaeea,  Pf. 
1.  Qlandina  monilifera,  Pf. 
I.  Qlandina  nana,  Shuttl. 
i.  Qlandina  pnlchella,  Pf. 
i  oiiiabm,  Pf. 
a  aolldula,  Pf.  t 
i.  Qlandina  Sowerbyana,  Pf. 
I.  Qlandina  speclosa,  /y. 
i.  Qlandina  Btlgmatica,  Shnitl. 
>.  Qlandina  Vanuxemenats,  iea. 

Ilelicidse. 
1.  Tltiina  mexlcana.  Beck, 
1.  Slmpulopaia  chlapenala,  *y. 
1.  Simpulopala  cordovana,  Pf. 
).  Simpulopsie  Balleana,  yy. 
>.  Snoolne*  brevia,  Danker. 
..  Bucclnea  nndulata,  Say. 
!.  Helix  arladnai,  Pf. 
I.  Helix  Berlandierlana,  Mm. 
L- Helix  blclneta,  Pf. 
>.  Helix  blornria,  Pf. 
I.  Helix  btlineata,  Pf. 
'.  Helix  caduca,  Pf. 
I-  Helix  oniapenala,  iy. 
I.  Helix  coactillata,  Ftr. 
).  Helix  contortuplloata,  Beck. 
..  Helix  cordovana,  /y. 
!.  Hallx  Couloni,  Shuttl. 
I.  Helix  flaveacena,   IRaja, 
L  Helix  folvoldea,  .¥w. 
I.  Helix  Ghiesbrcglitf,  A'yK. 

I  Helix  griaeola,  /  v: 

'■  Helix  QuiUarmodl,  Shuttl. 

I.  Helix  helictomphala,  /y. 

i.  Helix  Hindsi,  Pf. 

>■  Helix  Humboldtlana,  Vol. 

..  Helix  tmplioata,  J5ect. 


!.  Helix  lucnbrata.  Say, 

'■■  Helix  mexlcana,  JTceA. 

:■  Helix  oajacenaia,  Koch, 

.  Helix  plagioBloaaa,  Pf. 

-.  Helix  Salleana,  Pf. 

.  Helix  Btolephora,   Val. 

.  Helix     ■.■!!-■  costal  ■.    Dunk. 

'.  Helix  texaslana,  Mor. 

».  Hallx  trypan  ompala,  Pf. 

.  Helix  veracrnzenala,  Pf. 

:.  Helix  zonltei,  Pf. 

i,  Bnllmna  alternatna,  Sag. 

-..  BulimiiB  attennattu,  Pf 

-.  Bulimus  anrifluuB,  Pf. 

'■.  Balimns  cordovanns,  Pf, 

'.  Bnllmna  coriaceua,  Pf. 

■.  Bnllmna  costatoBtrlatna,  Pf. 

:  Bnllmna  Dronetl,  Pf. 

'.  Bnllmna  Dnnkeri,  Pf. 

.  Ballmna  emena,  Say. 

'.  Bnllmna  feneatratna,  Pf. 

..  Bnllmna  gnomon.  Beck. 

'•■  Bnllmna  Qrnnerl,  Pf. 

■■  Bnllmna  Hegewischi,  Pf. 

-  Bnllmna  Humboldtl,  Rve. 

'.  Bnllmna  llvesceos,  Pf. 

\,  BulimuB  Marin,  Albert. 

'.  Bulimna  Martens!,  Pf. 

i.  Bnllmna  mexloantw,  Lam. 

.  Bnllmna  patriaroha,  W.  G.Binn 

'..  Bnlimua  punctatissimuB,  Leu. 

!.  Bulimna  rndia,  Anion. 

„  Bnllmna  Bchledeanna,  Pf. 

..  Bnllmna  serperastrns,  Say. 

'<■  Bnllmna  Bulcoaua,  Pf. 

'.  Bnllmna  anlphnrena,  Pf. 

'■•  Bulimna  trnncatna,  Pf. 

:  Bnllmna  varlooana,  Pf. 

i.  Splraxla  acna,  Shuttl. 

.  Splraxla  anrlcnlacea,  Pf. 

I  Splraxla  blconloa,  Pf. 

;.  Splraxla  catonata,  Pf. 

,.  Splraxla  coniform!*,  Shutil. 

:  Splraxla  dnbla,  Pf. 

'■■  Splraxla  enptyota,  Pf. 

'.  Splraxta  Irrlgna,  Shuttl. 

!.  Splraxla  lnrlda,  Shuttl. 

i.  Spiraxui  mitraefoimia,  Shuttl. 

i.  Splraxla  Niooletf,  Shuttl. 
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391.  Spiraxia  nigricans,  Pf.         • 

392.  Spiraxia  oblonga,  Pf. 

393.  Spiraxia  parvula,  Pf 

394.  Spiraxia  Shuttleworthi,  Pf. 

395.  Spiraxia  atreptoatyla,  Pf. 

396.  Spiraxia  turgidula,  Pf 

397.  Orthalicua  Boucardi,  Pf 

398.  Orthalicua  Uvena,  Pf 

399.  Orthalicua  tongue,  If. 

400.  Orthalicua  undatua,  Brug. 

401.  Aohatina  amrrfgna,  Pf 

402.  Achatina  chiapenaia,  iy. 

403.  Achatina  Rangiana,  Pf 

404.  Achatina  trochlea,  Pf 

405.  Achatina  trypanodes,  Pf 

406.  Cylindrella  apiostoma,  Pf 

407.  Cylindrella  arctoapira,  P/". 

408.  Cylindrella  attenuate,  Pf 

409.  Cylindrella  Boucardi,  Pf 

410.  Cylindrella  clava,  Pf 

411.  Cylindrella  cretacea,  Pf 

412.  Cylindrella  decollate  ity«f. 

413.  Cylindrella  denticulata,  Pf 

414.  Cylindrella  filiooata,  Shuttl. 

415.  Cylindrella  Ghieabreghti,  Pf 

416.  Cylindrella  gonioatoma,  Pf 

417.  Cylindrella  grandia,  iy. 

418.  Cylindrella  Liebmanni,  Pf. 

419.  Cylindrella  mexicana,  Pf 

420.  Cylindrella  Pfeifferi,  Menke. 
421!  Cylindrella  Pilocerei,  Pf 

422.  Cylindrella  polygyra,  iy. 

423.  Cylindrella  aplendida,  Pf 

424.  Cylindrella  teres,  Menke. 

425.  Cylindrella  turria,  Pf 

Auriculidae. 

426.  Melampua  coffea,  Linn. 

Truncatellidae. 

427.  Truncatella  oaiibeaeneis,  Sowb. 


428. 
429. 
430. 
431. 
432. 
433. 
434. 

435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 

AAA 

445. 
446. 
447. 
448. 
449. 
450. 
451. 
452. 
453. 
454. 
455. 
456. 
457. 
458. 
459. 
460. 

461. 
462. 


Cyclopboridce. 

Cyolotua  Dysoni,  Pf 
Cyclophorua  Boucardi,  Sail/. 
Cyclophorua  mextoanua,  31. 
Tudora  planoapira,  Pf 
Ciatula  trochlearia,  Pf 
Chondropoma  cordovanum,  P. 
Chondropoma  truncatum,  W. 

Helicinidae. 
Helicina  brevilabria,  Pf 
Helioina  chiapenaia,  Pf 
Helicina  chryaocheila,  Binn. 
Helicina  chryaocheila,  Shuttl. 
Helicina  cinctella,  Shuttl. 
Helicina  concentrica,  Pf. 
Helicina  Cordilleras,  Salle*. 
Helicina  delicatula,  Shuttl. 
Helicina  elata,  Shuttl. 
Helicina  flavida,  Menke. 
Helicina  Ghieabreghti,  Pf 
Helicina  Heloiase,  SalU. 
Helicina  Lindeni,  Pf 
Helicina  lirata,  Pf. 
Helicina  merdigera,  SalU. 
Helicina  notata,  Salle. 
Helicina  Orfeniana,  Pf 
Helicina  Sandozi,  Shuttl. 
Helicina  ainuoaa,  Pf. 
Helicina  tenuis,  Pf 
Helicina  tropica,  Pf 
Helicina  turbinata,  Wiegm. 
Helicina  zephyrina,  Duel. 
Schaaicheila  alata,  Mke. 
Schaaicheila  Nicoleti,  Shuttl 
Schaaicheila  pannucea,  Mor. 

Proserpinidae. 
Cerea  eolina.  Duel. 
Cerea  Balleana,  Gray. 
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CHECK  LIST 


OF  THB 


SHELLS  OF  NORTH  AMERICA 


FLUVIATILE   GASTEROPODA. 


BY 

W.  G.  B1NMET. 


The  species  whose  range  is  confined  to  Eastern  North  America  are  not 
indicated  by  any  peculiar  mark.  The  letter  W.  distinguishes  those  confined 
to  the  Pacific  coast ;  the  letters  W.  E.  are  affixed  to  the  names  of  those 
found  in  both  the  Eastern  and  Western  sections,  while  the  Greenland  And 
Mexican  species  are  also  respectively  designated  by  the  letters  G.  and  M. 

This  list  has  been  compiled  from  all  American  publications  and  the  few 
European  monographs  treating  of  this  branch  of  the  Mollusca.  I  have 
preferred  giving  the  name  of  many  doubtful  species  rather  than  omit  that 
of  any  which  my  own  limited  knowledge  of  the  subject  does  not  lead  me 
to  consider  a  synonym.  The  list,  therefore,  is  not  offered  as  a  complete 
elimination  of  the  synonymy,  but  rather  as  a  temporary  guide  to  the 
arrangement  of  this  portion  of  the  collection.  It  should  not  be  quoted  aa 
authority. 


PECTItflBRAtfCHIATA.  18.  Melania 

Dfelaniidae.  19.  Melania 

1.  Melania  abbreviate  Anth.  20.  Melania 

2.  Melania  abrupta,  Lea.  21.  Melania 

3.  Melania  abscida,  Anth.  22.  Melania 

4.  Melania  acuta,  Lea.  23.  Melania 

5.  Melania  acuto-carinata,  Lea,  24.  Melania 

6.  Melania  adnata,  Anth.  25.  Melania 

7.  Melania  ceqnalis,  Bald.  26.  Melania 

8.  Melania  alexandrenala,  Lea.  27.  Melania 

9.  Melania  altipeta,  Anth.  28.  Melania 

10.  Melania  altilis,  Lea.  29.  Melania 

11.  Melania  alveare,  Conr.  30.  Melania 

12.  Melania  ambus ta,  Anth.  31.  Melania 

13.  Melania  ampla,  Anth.  32.  Melania 

14.  Melania  angnlata,  Anth.  33.  Melania 

15.  Melania  anguloaa,  Menke.  34.  Melania 

16.  Melania  angnstispira,  Anth.  35.  Melania 

17.  Melania  annulifera,  Conr.  36.  Melania 


approximate  Bald. 
arachnoidea,  Anth. 
arctata,  Lea. 
armigera,  Say. 
asBlmilis,  Lea. 
athleta,  Anth. 
auriculaBformla,  Lea, 
auriscalpium,  Menke. 
Babylonioa,  Lea. 
baculum,  Anth. 
baaalis,  Lea. 
bella,  Conr. 
bellaorenata,  Bald, 
bloincta,  Anth. 
bicolorata,  Anth. 
bicostata,  Anth. 
bitaenlata,  Conr. 
biaonalis,  DeKay. 
blanda,  Lea. 


.  Molania 

.  Mii1.pl. 

.  Molaula 

.  Melanla 


'.  Molania 
■■.  Molania 
'.  Molania 
'■•  Melanla 
'.  Molania 
>.  Melanla 
.  Melanla 
:.  Melanla 
i.  Melanla 
..  Melanla 
.  Melanla 
I.  Melanla 


...._, Lta. 

brevla,  Lta. 
brevtapira,  Anth. 
Bnunbyf,  Lea. 
brannea,  A  nth. 
BuddU,  Let. 
bulboea,  GId.    W. 
callginosa,  Lta. 
canaliculata,  Sag. 
eancellata.  Sat/. 
irtnata,  /tav. 

carinifera.  Lam. 
carino -co statu,  Lea. 

Casta.  And. 

,Lta. 

catenaria,  S'lif. 
catena  Ides,  T.eit. 
clrcinata,  Leo. 


cl-ii 


ln(*. 


;.  Melanla 
.  Melanla 

«.  Melanla 


.  Melanla 
.  Melanla 
.  Melanla 

■  Melanla 
.  Melanla 
'.  Melanla 
.  Melanla 
«  Melanla 
-  Melanla 
,.  Melanla 

■  Melanla 
!,  Melanla 


.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
■  Melanla 
.  Melanla 


.  Melanla 
.  Melanla 
.  Melanla 


Clarkil,  Lea. 

i!  ■-(  v  to  fin  mi*.  Lea. 
coslatnra,  Conr. 

sonata,  An (h. 
columella,  San. 
comma,  Conr. 
compacta,  Anth. 
conclnna,  Lea. 
congest*.  Conr. 
eonlca,  Say, 
eonaan guinea.  Anth. 
coraclna,  Anth. 
corns ola,  Anth. 
ooronlUa,  Anth. 
corpnlenta,  Auth. 
ooatata,  AVip. 
cosHfera,  Hald. 
coatoiata,  Lea. 

Crebrl-Coatata,  Lea. 

crebri -striata,  Lea. 
crenatella,  Lta. 
criatata,  Antk 
cnbicoldsa,  Anth. 
Curreyaua,  Lta. 
carta,  Hald, 
carvata.  Lta. 
curvilabrle,    \nth. 

:usptdata.    (-'A. 

:yUndracea,  (»*r, 

decorate.  JbjbV> 

DeahayeeUna,  /.** 


-.  Melanla 

'■  Melanla 

.  Melanla 

.  Melanla 

■  Melanla 
.  Melanla 
'■  Melanla 
,  Melanla 
.  Melanla 

■  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 


'.  Melanla 

.  Melanla 

;.  Melanla 

,  Melanla 

.  Melanla 

.  Melanla 

.  Molania 

.  Melanla 

,  Melanla 

.  Melanla 

.  Melanla 

.  Melanla 

,  Melanla 

.  Melanla 

.  Melanla 

.  Melanla 

;,  Melanla 

.  Melanla 

■  Melanla 
'■  Melanla 
.  Melanla 

■  Melanla 
:.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
■.  Melanla 
■-  Melanla 
.  Melanla 


4em 


lae) 


dteloeata.  A»- 
doblo**,  1  **. 


ebennm.  Lea. 
Edgaiiana,  Lta 

.  Antk. 

elegantnla,  Anth. 
elevata.  See. 
eliminata,  Anth. 
elongata,  Lea. 
•xarata,  Mtnkt. 
oxarata,  Lta. 
excavate,  Anth. 
excurata,  Coot. 
exlgua,  Conr,      W. 
exllls,  Hald. 
extmla,  Anth. 
expansa,  Lea. 
fastlgiata,  Anth. 

Florentiana,  Lea. 
Foremanl,  Lea. 
formosa,  Conr 
taliBlnoaa,  Lta. 

fnnebrnlia,  Anth. 
furva,  Lea. 
fuscata,  Z>ejA. 

raalformie.  Lea. 
fueco-olncta,  Anth. 
gemma,  Dr.  Kay. 
germ  ana,  Anth. 
gibboaa,  Lea. 
gibboaa,  Baf. 
glabra,  Lta. 
glandula,  Anth. 
gluuca,  Anth. 
globule.  Lea. 
gracilior,  J  at  ft. 
gracllla,  Lta. 
graclUima.  Anth. 

gradata,  Anth. 
grata,  Anth. 
gravida,  Anth. 

.  Ami. 

Halalana,  Lta. 

baatata.  Amh. 
Bayalana,  Lta 
Hildrethlanft,  Lea. 

itooia.  ImJmh 
kvbrida,  .!■■■.. 
Hydeli.  Cwmr. 
tmbrteata,    lata. 

™-Ma.JMa. 

-—      Anth. 


'.  Melanla 
i.  Melanli 
i,  Melanla 
>.  Melanla 

.  Melauia 
i.  Melanla 
i.  Melanla 
i,  Melanla 
.  Melanla 
■.  Melanla 
'.  Melanla 


.  Molania 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 


i,  Melanla 
.  Melanla 
:.  Melanla 
'.  Melanla 
i.  Melanla 
.  Melanin 
L  Melanla 
:.  Melanla 
.  Melanla 
|.  Melanla 
'■•  Melanla 
.  Melanla 


'.  Melanla 
i,  Melanla 
.  Melanla 
-  Melanla 
'■  Mfrlanla 


Inflata,  Lea. 
inlrafaaclata,  Antk. 
lnotnata,  Antk. 
lnteralta,  Bali. 
intertexta,  Amh. 

itoraa,  Antli. 
lota,  Amh. 
Jayana,  Lea. 
Kirtlandiana.  Lta. 
lata.  Jay. 
InvU,  Lta. 
laqueata,  Say. 
latltana,  Anil.. 
IiBoontiana,  Lea. 
Hebmannl,  Phil.    M. 
llgata,  Jbmbw. 
lives cena,  Ma  At. 
Ingubiis,  Lea. 
marglnata,  Raf. 
Menkeana,  Lta.    W, 
modeata,  l.ra. 
mooosoaalia,  Lta. 
nnilt ilinoa ta.  Say. 
napllla,  Amh. 
naaaula,  Conr. 
nebuloaa,  Conr. 
neglecta,  Anth. 
Newberryi,  Lea.     W 
nlasaienala.  Lea. 

nlgTOclncta,  Anth. 

nlgrtna.  />„.    W. 
nitens,  Lea.       . 
ncbil'.B,  Lea. 

nodnloaa,  Lta. 
nuoleola,  Anth, 
.blita.  Lea. 

Decide ii talis.  Lta. 
occulta,  A>.t),. 
Oooenela,  Lta. 
oil va,  Lta. 
ollvnla,  '■■■«.'. 

oppugn  ata   Lia. 
Ordiana,  Xro. 
ovalis.  Lta. 
ovoidoa,  Lta. 
ornlaria,  ifenkt. 
pagodifojmia,  Anth. 
palleaoena,  I.ta, 
pallidnla,  Anth. 
paacicoata,  Amh. 
perangulata,  Conr. 
peicatloata,  Ctar. 
Lta. 


202.  Melanla 

203.  Melanla 

204.  Melanla 

205.  Melanla 

206.  Melanla 

207.  Melanla 

208.  Melanla 

209.  Melanla 

210.  Melanla 

211.  Melanla 


.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 
■  Melanla 
.  Melanla 
.  Melanla 
.  Melanla 


.  Melanla 
.  Melanla 
.  Melanla 
■  Melanla 
.  Melanla 


peraodoaa,  Lea. 
peratriata,  Lta. 
pilula,  Lea. 
plcta,  Lta. 
plngula,  Lea. 
planogyra,  Anth. 
plancaplia,  Anth. 
plebelna,  Anth. 

plicifera,  Lta.     W. 
ploriatiiata.  Say.     1 
ponderosa,  Anth. 
PostelW.  Lea. 
Totoslensla,  Lea. 
praainata,  Conr. 
prodnota.  Lea. 
pzoKlaaa,  Auth. 
protena,  Lux. 
proxima.  Say. 
pulchella,  Anth. 
pulcherrima,  Anth. 
pnmila.  /  ■■:. 

pupoidea,  Ant\. 
pyramidalis,  Mar.    1 
pyreoella,  Conr. 
regnlaris,  Lta. 
rhombic  a,  Anth. 
rigida,  Anth. 
rob  ul  in  a,  Anth. 
robnata,  Lea. 
rabida,/-™.    M. 
tufeacens,  Lea. 
rufnla,  flejtt 

Saffordil.  Lta. 
Schledeana,  Phil.    ] 
aculptllia,  Lta. 
Sell  eral  ana,  Lta. 
■emlcaitnata.  Say. 
aemtcoatata,  Conr. 
ahaataenaia,  I.-:.    V 
eilioola,  did.    w 

■Implex,  Say. 


'•■  Melanla  aoidlda,  Lea. 
'■  Melanla  aplnalla,  Lta, 
1.  Melanla  apnrca,  Lta, 
i.  Melanla  atrlatnla,  Lta. 
i.  Melanla  atrigoea,  Ltm. 
la  atysla,  Sat. 

a.  anbangttlata,  Anth. 

a  subcylindracea.  Lea 

a  anbgloboaa.  Sag. 

>.  Melanla  nbaolida.  Lea. 
-    -  -   ■      ■  ,,  BaUt 


'.  Malanla  rabwlaxla,  Lra. 

■■  Malanla  laecfonlata.  J«UL 

'.  Malanla  wlcOM,  tot. 

>.  Malanla  tyiametrKa,  Ca"'. 

.  Malanla  t^mr.«t  ilea.  Redd. 

'■■  Malanla  tabulate,  ,1  v?,. 

-.  Malanla  twniolata,  J»; .. 

■.  Malanla  T.itlaiu.  !.<■->. 

.  Malanla  ••-.•...  A*tk. 

'■■  Melanf*  tenebro-clacta.  Ami. 

.  Melanta  tenebroea,  fsa. 

.  Malanla  terabralle,  lea. 

.  Malanla  tares,  Ar«. 

'.  Malanla  textlloM,  Anik. 

.  Malanla  torqnata,  I*a. 

:.  Malanla  torta,  tm. 

■  Malanla  tornlOM.  .!■■'*. 
.  Melanin  tracts,  A*<h 

.  Malanla  troohlfoiaile,  CW. 

■  Malanla  TrooatUna,  f.tn. 
.  Malanla  tuberoalata,  /.«*. 
.  Malanla  tnigida,  f.m. 

.  Malnnla  caolalle,  UM. 

'.  Malanla  nndole.,  <1ii(A. 

.  Malanla  undulata,  A\iy. 

.  Malanla  vallda,  Anth 

.  Malanla  VaiiuxamaUBla,  /<>»• 

■  Malanla  varlooaa,  Word. 
,  Malanla  vemiita,  tsa. 

.  Malanla  verelpellle,  Anth. 

■  Malanla  voetltn,  four. 
-  Mnlnnln  vlclnn,  -InM. 

.  Melanin  vlrene.  .1mA. 

.  Melnilla  vlrgatn,  l.ra. 

.  Melanin  Virginian,  limrl. 

.  Melanin  vlTldla,  /.<-,■. 

.  Melanin  vtrldula,  Anth. 

.  Melanin  vtltatn,    \»rh. 

.  Melanin  vlttata,  «.;**. 

.  Melanin  walilamnleiiala,  f .  W 

.  Melanin  Wai  derlana,  f.<u.    W 

.  Melanin  lonnlle.  ll-i/. 

.  Lit  hauls  geniculate  llii.i. 

\  LHliaala  lima,  <<•»-, 

.  Llthaela  nuclen.  da. 

.  LH  Hants  nupera,  V-ii. 

.  Ltthaett  ealebroan,    "  ir. 

.  Llthaaf*  ShowalteriL  <•■•■ 

.  Oyrotoma  alalia menala,  J.-.l. 

■  Oytolcima  ampin.  .Ii't. 

■  Oyrotoma.  babytnntca,  /  '■>. 

■  Oyvolom*  Bnddti.  l..«. 

■  Oyrotoma  bulboea.  .1«A. 

'.  Oyrotoma  ee»*"**«   .lurt. 

■  Oyrotoma  c* 


trlcCa,  /-co. 


L  Oyrotoma  carta,  Jffataln. 

<■  Oyrotoma  cjiindiacee.  JJ.U. 
I,  Oyrotoma  demlaea,  -Uii. 
'.  Oyrotoma  -i-.iis.  Lau 
<■  Oyrotoma  tonic  data,  /.to. 
i.  Oyrotoma  gUndcIa,  i--i. 
'.  Oyrotoma  jiana,  Lta. 

.  Oyrotoma  z.  loboaa,  /.*«- 
~  Oyrotoma  Qartmanll,  i*a. 
!.  Oyrotoma  lnclaa,  £co 
L  Oyrotoma  UcinJata,  /.' j- 

■  Oyrotoma  ovalie,  .ImA. 

i.  Oyrotoma  ovoldea,  ,-■'. ■>«.'. 

'•  OyTOtoms  pajod*,  Z*a. 

I.  Oyrotoma  pnmlU,  /.«*. 

'.  Oyrotoma  pyramidata.  Skuttl. 

>■  Oyrotoma  qoadiuta,  _l«iA. 

..  Oyrotoma  reota,  Anth. 

'■■  Oyrotoma  robnata,  Anth. 

i-  Oyrotoma  aalabrosa,  Jail. 

I.  Oyrotoma  Bhowalterll,  Lta. 

■■  Oyrotoma  vlrena,  Lta. 

i.  Oyrotoma  wetumpkaenols,  L 

:  Leptozla  afflma,  Hald. 

I.  Leptozla  altllla,  Lm. 

'.  LeptoxU  amplo,  Anth. 

>.  Leptojda  angolata,  Conr. 

..  Leptozla  Anthonyi,  Jttdjitld. 

'■■  Leptozla  caxlnata,  Anth. 

I.  Leptozla  caxlnata,  DtKay 

,,  Leptozle  carinata.  £ea. 

'.  Leptozla  en inifoi ■■!.  . i ■■■■:-. 

i.  Leptoxla  cincluuatleiiaU,  i«i 

.  Leptozla  coutorta,  /■  ,i. 

■■  Leptoxle  corpulenta,     mh. 

'.  Leptozla  coetata.  -l.'if.i. 

'.  Leptoxle  craata,  i/oJi. 

.  Leptozla  crenata,  li<dd. 
'■■  Leptoxla  dentate,  1'oudmay. 
I.  Leptozla  dentate,  l.ra. 
I.  Loptozls  dUatata,  ('our. 
'.  Leptoxle  dlealmllia,  -S,iy. 
:-  Leptoxla  elefana,  Jet*. 
'-  Leptoxla  fuunmata,  lra, 

•    T.>otoxie  formoaa    '  • 

-     oxla  Forem- 

•a  ejbb-  — 

...  Ortfc.- 


.  Loptojrifl  Ueata,  Anil. 

:.  Laptoxla  liuoiina,   Hald. 

'.  Laptoxla   mcl an o ides,  Conr. 

I.  Laptoxla   mcnodoiitoideB.  Con. 

..  Laptoxla  Niokliniana,  Lta. 

'..  Laptoxla  nigreacona,  Conr 

;.  Laptoxla  Nnttalliana,  Lta.  W. 

!.  Laptoxla  obovata,  i'uy. 

:  Leptoxle  omata,  Anth. 

!.  Lftpt.otla  patnla,  Anth. 

'.  Laptoxla  piota,  Conr. 

;.  LoptoxlB  plsum,  Hold. 

I.  Leptoxla  plicata,  Conr. 

I.  Leptoiis   i:,-.!,  i.  &•/, 

,.  Laptoxla  pamlla,  0NM 

1.  Leptoxla  Rogerali,  Conr 

I.  Leptoxla  rubiginoaa.  Lea. 

I.  Leptoxla  aolida,  Lta. 

'.  Leptoxla   Showalterit,  Lea.  ■ 

i.  Laptoxla  aqualida,  Lra. 

'.  Laptoxla  aubgloboaa.  Sag, 

i.  Laptoxla  tseniata,  Conr. 

i.  Laptoxla  trlUueaU,  Say. 

1.  Laptoxla  trlvittata,  DeKay. 

..  Laptoxla  Trooatiana,  Lea. 

'..  Laptoxla  tnberculata.  Lea. 

I.  Laptoxla  turgida,  Hald. 

L  Laptoxla  variabilis,  Lea. 

-.  Laptoxla  virena,  Lta.    "W. 

i.  Laptoxla  viiidula.     !.-■;. 

'.  Laptoxla  vittnta,  Lta. 

'.  Laptoxla  aabra,  Anth. 

'■  Io  brevia,  Anth. 

\  Io  finTlalia,  Say. 

..  Io  inatmla,  Anth. 

'..  Io  aptnoaa,  Lea. 
i.  Io  apiroatoma,  Anth. 
u  Io  tenebroaa.  Lea. 
:  IO  tlirrlta,  Anth. 

Tiviparidae. 

i.  Vivipara  acuta,  liaf. 

'.  Vivipara  alleghanonaia,  Gr. 

i.  Vivipara  angnlata,  i*a.  > 

i.  Vlvipaia  castanea,  Mall.     Q. 

>.  Vivipara  oaatanaa.  Vol. 

.  Vlvlpara  ooarctato,  Lea. 

:.  Vlvtpar*  oontoita,  Shuttl. 

'■.  Tlllpm  coosaensia,  /■■ a. 

L  Vivipara  cornea,   I'al. 

.  Vivipara  cyclostomatlformia, 

I,  Vlvlpara  deoapltata,  Anth. 
'.  Vlvlpara  doolaa,  Sag. 
■>.  Vlvlpara.  BUiotd,  Lm. 


.  Vlvlpara  axilla,  Anth. 
:  Vlvlpara  eanlcnla,  Conr. 
.  Vlvlpara  georgiana,  Lta. 
.  Vlvlpara  go  mil  a.  liaf. 
:  Vlvlpara  Haleiaua,  Lta. 
<■  Vlvlpara  humoroea,  Anth. 
>.  Vlvlpara  inoraaaata.  Lea. 
I.  Vlvlpara  Integra,  Sag. 
.  Vlvlpara  Intartexta,  Sag. 
i.  Vlvlpara  aacaatria,  Baf, 
>.   Vlvlpara  lima,  Anth. 
I.  Vlvlpara  ma  guinea,  Conr. 
..  Vivipara    :■   ■stoma,  Kirtl. 
'-  Vlvlpara  multicarlnata, 

Said.    M 
':  Vlvlpara  nltlda,  Ran. 
I.  Vlvlpara  plaloxia,  I:--/. 
>.  Vlvlpara  poiiderosa,  Say. 
I.  Vlvlpara  scalar!*,  Jay. 
'.  Vlvlpara  regularia,  Ua 
!.  Vlvlpara  mdU,  Bav. 
'.  Vlvlpara  rtila,  Hald. 
).  Vivipara  rngoga,  liaf. 
..  Vivipara  aubcaitnata,  Sag, 
i.  Vlvlpara  subglobosa.  Sag. 
(.  Vivipara  subpnrpurea,  Say. 
L  Vlvlpara  aubaollda,  JtJL 
i.  Vlvipaia  anlonloaa,  Attnkt, 
i.  Vlvlpara  tranavoraa.  Say. 
'.  Vivipara  Trooatiana,  Lta. 
t.  Vivipara  verrucosa,  liaf. 
h  Vivipara  vivipara,  Lin. 
).  Vivipara  War«&na,  Baai 
..  Blthinia  naclea.  Lea.     W. 
'..  Blthinia  aeminalis.  Hinds.    W. 
;.  Blthinia  tentaculata,  Lin.    Q. 
L  Valvata  hnmeralla.  Sag.    II. 
i,  Valvata  pop  o  idea,  Gid. 
i.  Valvata  sincera.  Say.    W,  E. 
'.  Valvata  tricarinata.  Say. 
I.  AmpoUaria  dapresaa.  Say. 
i.  Ampallaria  EagoUata.  Sag.    M. 
).  Ampnlhuia  malleata.  Jonai.  M. 
..  Amptdlarla  pal  ndlao  ides,     4* 

Crut.  ri  Jan.     M. 

I.  Ampallaria  rafiaxa,  .Sir.    M. 
I.  Ampallaria  acalaris,  D'Orb.  M. 
I.  Ampallaria  arcana,  Ltnn.  r    JC 
i.  Arnpnllaria  violacca,  Vol.     M. 
;.  Amnioola  attenoata,  Hald. 
'.  Amnioola  cincinnateiiaii,  A. 
I.  Amnioola  declaa,  tlald. 
i.  Amnioola  eloogata,  Jayf 
i.  Amnioola  galbana.  Bald, 


4S-S. 


(.  Amnicola 
).  Amnio  o la 
).  Amnicola 
I.  Amnicola 
I.  Amnloola 
t-  Amnloola 
Amnicola 


lapldaria.  -Soi. 
limoia.  Say. 
longioqoa,  Gld.     "% 
loatrlca,  Sap. 
Nickliniana,  Lea. 
obtnsa.  Lea. 
oiblcnUta,  Lta. 
pallida,  Llald. 
parvi,  Lta. 
porata,  Soy. 
ptotna,  Gld.     W. 
tennipea,  Couptr. 
Amti. 


I'l  I.MOXODR  l\(  III  ATA. 
Limna  MM 
465.  Iiimnata  ampla,  i/ljheli. 
486.  Limnwa  aplolna,  Lta.     W. 
467.  Limntoa  appresea.  Say. 
46S.  Umnni  attenuata,  Say.    M. 
4S9.  Lirrmeea  buUmoldaa,  Lea.     W. 

490.  Umnrai  caparata,  Say. 

491.  Limnjea  casta,  Lea. 

492.  Limnaja  oatascoplura,  Say. 

W.  B. 

493.  Dimuasa  coatotata.  Lea. 

494.  Llmnaga  columella,  Say. 

495.  Uduubb  carta,  Lta. 

496.  Llmnteu  deoollata,  Mighels. 

497.  IilmnaBB  dealdloaa.  Say, 

498.  Limntea  eiigua.  Lta     W.  E. 

499.  LLmntea  «xpanaa,  llald. 

600.  Limnaga  fonuginea,  If  aid.    W. 

601 .  IJjnneoa  fualformla,  /,<a. 

602.  Limuena  galbana.  Say. 

603.  Limneoa  gracilis,  Jay. 

504.  LimnwH  ■  I  ■ .     .     ■   fit ck.    Q 

605.  Umntea  Qrlftithiana,  Lta. 

606.  Limnna  Huydeni,  /.rn, 

507.  Llmnasa  HolbollU,  Beck.    <J. 
BOS.  Llmnasa  hiitniUa,  Say. 
60S.  LlmniBK  jngularla,  .S ny.     W.  B. 
Sl|l.  JJmnaia  Kirtlandiana,  Lta. 

511.  Iiimnasa  lanceata,  OM. 

512.  Llmnwa  leplda,  (VW.     W. 

513.  Umnan  magaaoma.  Say. 
614.  Iilmnaaa  obraaaa,  Owjy. 

filS.  Ziimnata  pallida.  Ad.    W.  B. 

516.  Limn  ma  paluatria,  />».     W.  B. 

517.  LtaniM  pun.  1  ■■■'■ 
\  Pinsolil.  &ol\     Q. 
I  planul.it  j.  l*a. 
i  platyoatoma.  i/u/J 

621.  Tilmrra  plica,  Lta. 


522.  I.lntmaa  proxlma,  £**.    W 


„  IJmiUM  ragoaa.  Vol.     BE. 
'-  Tr1miin»B  rnatica,  Lea. 

aollda,  Lta.    W. 

atrlgosa,  Lta. 

enbulata,  bunt.     M 
i,  ZilnmalB  Tahlil,  fieri.     G. 
i.  Ltmnm  vltroa,  Bold. 
•  Pompholyx  ofluaa,  fa*    W. 
:.  Phyaa  ancillaria.  Say. 
'-.  Phyaa  aurantda,  Gifj..     W. 
..  Phyaa  bnllata,  (ant    W. 
.  Phyna  Chaipenderi,  Mm. 
■■  Phyaa  concolor,  Ifnld.   W. 
.  Phyaa  distorts.  IM<I. 
:.  Phyaa  elata,  Gld.   W. 
'.  Phyaa  frugilia,  Migkel: 
'.  Phyaa  globosa.  Llald. 

.  Phyaa  gyrina.  Say. 

'■.  Phyaa  heteroatropha,  Say. 

■w. 

.  Phyaa  BUdrethlana,  Lea. 

>  Phyaa  hmnaroaa,  Gld.     W. 

.  Phyla  hypnoinm,  Lix.      W. 

.  Phyaa  Inflata,  Lea, 

.  Phyaa  Integra,  llald. 

:  Phyaa  mozlcana,  Phil.     M. 

'.  Phyaa  microstoma,  AM. 

'.  Phyaa  nlt«na,  Phil.     M. 

■  Phyaa  oacnlana,  Llald.     M. 
:.  Phyaa  PhlllpplI,  A'rt»(er. 

.  Phyaa  pomllia,  &ar, 

:■  Phyaa  aemlpllcata,  Kiist.r 

■  Phyaa  scalarls,  Joj, 
.  Phyaa  aollda,  .TW. 

.  Phyaa  triUcoa,  £(o. 
■.  Phyaa  Troostiana,  Lta. 
.  Phyaa  vinosa,  Gld. 
'.  Phyaa  virgata,  Gld.    W. 
.  Phyaa  vtrglnea,  Gld.    W. 
-  PUnorbla  albna,  .V-. ' 
.  Planorbls  ammon,  /7M.    W. 
:.  Planorbis  antroraaa,  Conr. 
.  Planorbla  arctlcna,  BtcL.    Q 
■.  Flanotbla  annlgeraa,  Say. 
.  Planorbla  bellus,  Lta. 
.  Flanoibla  blearlnatna.  Say. 
:  Planorbla  Bnchanenala,  Lea. 
•■  Planorbla  caropanolatna,  S». 
Planorbla  '  ■• — ■•'•"•na,  Say. 
W. 
-'anorblt  "iy. 
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575.  Planorbis 

576.  Planorbis 

577.  Planorbis 

578.  Planorbis 

579.  Planorbis 

580.  Planorbis 

581.  Planorbis 

582.  Planorbis 

583.  Planorbis 

584.  Planorbis 

585.  Planorbis 

586.  Planorbis 

587.  Planorbis 

588.  Planorbis 

589.  Planorbis 

590.  Planorbis 

591.  Planorbis 


fragilis,  Dunk.    M. 
glabratus,  Say. 

W.B. 
graoilentus,  Gld.  W. 
Haldemani,  D.    M. 
lentus,  Say. 
Liebmanni,  D.    M 
multivolvis,  Case. 
Newberryi,£ea.  W. 
obtusus,  Lea. 
opercularis,  Gld.  W. 
planulatus,  Cooper. 

W. 
parvus,  Say. 
regularis,  Lea. 
subcrenatus,  Carp. 

W. 
tenuis,  Phil.    M. 
Traskii,  Lea.    W. 
trivolvifl,  Say.  W.B. 


592. 

593. 
594. 
595. 

596. 
597. 
598. 
599. 
600. 
601. 
602. 
603. 
604. 
605. 
606. 
607. 
608. 
709. 
610. 


Planorbis  trhrolvis,  Say. 

var.  fallaac. 
Planorbis  tumens,  Carp.    W. 
Planorbis  tumidus,  Pf.    M. 
Planorbis  vermicularis,  Gld. 

W 
Planorbis  Wheatleyi,  Lea. 
Ancylus  oalcarius,  DeKay. 
Anoylus  orassus,  Hold.    W. 
Ancylus  depressus,  Bald 
Anoylns  diaphanus,  Ilald. 
Anoylus  elatior,  Anth. 
Ancylus  filosus,  Conr. 
Ancylus  foscus,  Adams. 
Ancylus  Newberryi,  Lea.  W. 
Ancylus  Nuttalli,  Hold.    W. 
Ancylus  obscurus,  Bald. 
Ancylus  parallelus,  Hold. 
Ancylus  patelloides,  Lea.  W 
Anoylus  rivularls,  Say.  * 

Ancylus  tardus,  Say. 


GO 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.] 


CHECK  LIST 


OP  THB 


SHELLS  OF  NORTH  AMERICA 


CYCLADES. 


BY 

TEMPLE    PRIME. 


[Note. — In  the  following  list  the  species  not  marked  are  found  living  in 
the  United  States.  F.  signifies  that  they  are  found  fossil.  C.  refers  to 
Cuba ;  C.  A.  to  Central  America ;  H.  to  Honduras ;  J.  to  Jamaica ;  M.  to 
Mexico ;  P.  to  Panama;  Y.  to  Yucatan.] 


1.  Pisidium 

2.  Pisidium 

3.  Pisidium 

4.  Pisidium 

5.  Pisidium 

6.  Pisidium 

7.  Pisidium 

8.  Pisidium 

9.  Pisidium 

10.  Pisidium 

11.  Pisidium 

12.  Pisidium 

13.  Pisidium 

14.  Pisidium 


abditum,  Bald. 
Adamsi,  Pr. 
eequilaterale,  Pr. 
arcuatum,  Pr.    F. 
compressum,  Pr. 
contortum,  Pr.    F. 
ferrugineum,  Pr. 
novi-eboraci,  Pr. 
retusumf  Pr.    H. 
rotundatum,  Pr. 
tenellum,  Gould. 
variabile,  Pr. 
▼entrioosum,  Pr. 
virginicum,  Bgt. 


15.  Spheerium 

16.  Spheerium 

17.  Spheerium 

18.  Spheerium 

19.  Spheerium 

20.  Sphstrium 
°1.  Spheerium 

22.  Spheerium 

23.  Spheerium 

24.  Spheerium 

25.  Spheerium 

26.  Splfeerium 

27.  Spheerium 

28.  Sphaerium 


acuminatum,  Pr. 
aureum,  Pr. 
bulbosum,  Anth. 
cardissum,  Pr. 
dentatum,  Hold. 
eburneum,  Anth. 
elevatum,  Hold. 
©marginatum,  Pr. 
fabale,  Pr. 
flavnm,  Pr. 
fuscatum,  Rafin. 
graoile,  Pr. 
Jayanum,  Pr. 
maculatum,  Mot. 


29.  Spheerium 

30.  Spheerium 

31.  Spheerium 

32.  Spheerium 
Spheerium 
Spheerium 
Spheerium 
Spheerium 

37.  Sphstrium 

38.  Spheerium 

39.  Spheerium 

40.  Spheerium 

41.  Spheerium 


33. 
34. 
35. 
36. 


42.  Spheerium 

43.  Spheerium 

44.  Spheerium 

45.  Spheerium 

46.  Spheerium 

47.  Spheerium 

48.  Spheerium 


nobile,  Gould. 
occidentale,  Pr. 
partumium,  Say. 
patellum,  Gould. 
pygmeum,  Adams.    J. 
rhomboideum,  Say, 
rosaceum,  Pr. 
securls,  Pr. 
solidulum,  Pr. 
spheerlcum,  Anth. 
stamineum,  Conr. 
striatinum,  Lam. 
subtransversum,  Pr 

M 
sulcatum,  Lam. 
tenue,  Pr. 
tenuistriatum,  Pr. 
transversum,  Say. 
triangulares  Say.    M 
truncatum,  Lin. 
Veatleyii,  Adams.    J. 


49.  Cyrena 

50.  Cyrena 

51.  Cyrena 

52.  Cyrena 

53.  Cyrena 

54.  Cyrena 

55.  Cyrena 


oalifornieusis,  Pr. 
earolinlensls,  Lam. 
eubensis,  Pr.    C. 
Cumlngil,  Desk.    C. 
densata,  Conr.    F. 
floridaua,  Conr. 
Insignis,  Desk. 


(S) 
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56.  Cyrena 

57.  Cyrena 

58.  Cyrena 

59.  Cyrena 

60.  Cyrena 

61.  Cyrena 

62.  Cyrena 


maritime,  Adams.    P. 
meadoana,  Sowb. 
moreauenaia,  Meek  fr 

Hayden.     F. 
nebraskenaie,  /V.    F. 
oecidentalie,  Meek  fr 

Hayden.     F. 
olhraeea,  Cpr.    C.  A. 
panameoBia,  Pr.    C.  A. 


63. 
64. 
65. 
66. 

67. 
68. 
69. 


Cyrena  placens,  Hanley.    C.  A. 
Cyrena  radiate,  Hanley.    C.  A. 
Cyrena  aalmaoida,  Morelet.  C.  A 
Cyrena  aordida,  Uanley.    C.  A. 

Corbicnla  convexa,  Desh.  C.  A 
Corbicnla  trnncata,  Pr.    F. 
Corbicnla  ▼entricoaa,  Pr     &X. 


GO 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONSJ 


CHECK  LIST 


SHELLS  OF  NORTH  AMERICA. 


UNIONIDJE. 


SAAC    LEI, 


NORTH  AMERICA. 


Kuloufdae. 

-  Unlo  abacus,  Bali. 

,  Unlo  abbevMensiB,  Lea. 

.  Unlo  Aberti,  Cm, 

-  Unlo  acutisaimuB,  Lea. 

■  Unlo  eequatua,  Lea. 

.  Unlo  JBaopua,  Green. 

.  Unio  alEnls,  Lea. 

.  Unlo  ahonouB,  Lea. 

.  TJnlo  aliitua.  Say. 

:  Unlo  «lttlla,  Con. 

.  Unio  amcenua.  Lea. 

..  Unlo  amygdalum,  Lea. 

.  Unlo  anguatattts,  Lea. 

■  Unlo  anodontoides,  Lta. 

■  Unlo  aplctnns,  Lea. 

■  Unlo  apiculatna,  Say. 

.  Unlo    ■.;■/ ;  ■■■'■  ;■  Lea. 

.  UnlO   aqullua,  Lea. 

:  Unlo  sratna.  Lea. 

:  Unlo  axotafonnla,  Lea. 

.  Unlo   arctatTU,  Con. 

'-  Unlo  arcttor,  Lea. 

..  Unlo  arena,  Con. 

.  Unlo  argentena,  Lea. 

.  Unlo  arqnatna,  Con. 

..Unlo  aapar,  Lea. 

.  Unlo  aaparrimtu,  Lea. 

.  Unlo  atrocoatatna,  Lea. 

.  Unlo  a  tro  margins  tua,  Lea. 

.  Unlo  aureus,  Lea. 

.  Unlo  Batrdll,  Lea. 

,  Unlo  Baldwinensia.  £ra. 

■  Unlo  Barrattil,  Leu. 

.  Unlo  Barneaianua,  £«a. 


la.  Unlo  Bradlelanua,  Lea. 

i.  Unlo  biangulatua,  Lta. 

'•■  Unio  biemarginatua,  Lea. 

'.  Unio  blgbyenaia,  Lea. 

1.  Unlo  Blnneyt,  Cm. 

i.  Unlo  Blandianus,  £bs. 

>.  Unlo  Blandingianus,  Lea. 

..  Unlo  Bouinianua,  Lea. 

'..  Unlo  Boydianua,  Lai. 

i.  Unlo  Bojkinianua,  Lett. 

I.  Unlo  bracteacua,  (ioulj. 

-.  Unlo  brewidena,  Lea. 

i.  Unio  Brumby  anus,  Lea. 

'.  Unlo  Buckleyi,  Lea. 

t.  Unlo  Buddianua,  tea. 

).  Unio  bnlboauB,  £ra. 

1.  Unlo  Burkensla,  Lea. 

..  Unio  buzeuB,  Lea. 

'..  Unlo  cacao,  Lta. 

i.  Unio  cielataa,  Con. 

1.  Unio  caligiiiosus,  /-•■;. 

>.  Unlo  CalloBUB,  Lta. 

i.  Unio  camelopardills,  Lta, 

'.  Unlo  camelua,  Lea. 

i,  Unlo  camptodon,  Say. 

i.  Unlo  canadensis,  £ea. 

'.  Unlo  capax,  (Sretn. 

..  Unlo  caperatua,  L-jt. 

L  Unlo  capacefonnis,  /^a. 

!.  Unlo  oariosua,  -Soy- 

i.  Unlo  caataneua,  Lea. 

'.  Unio  caatOB,  Lea. 

'-.  Unlo  catawbeueis,  Lta. 

'.  Unio  chattanoogaenaia,  Lta, 

\.  Unlo  claibornenaia,  Lea, 


>.  Unle  CUrklaa— ,  X^o. 

>.  Unto  '.iivus.  /.an. 

I.  Unto  cincimutlonaW,  I*»- 

!■  Unto  cliovlna,  Lea. 

1.  Unlo  cocttlnana,  Lta. 

I.  Unlo  colllnna.  Can 

>■  Unlo  ooloradoenaU,  £*a. 

I.  Unlo  coropactoa,  Lea. 

'•  Unlo  comprcMu,  £*a. 

I-  Unlo  OOmptesslaaimuB,  £«a. 

I.  Uulo  oo  £■■, 

'.  TTnlo  coneavu*,  Lea. 

•  TTnlo  oonoeatator,  Lea. 

'..  Unlo  oonfartua,  In 

I.  Unlo  con  gamma,  Aao. 

I.  Unlo  Conradlcna,  Am. 

>.  Unlo  oonatilctufl,  Coa. 

I.  Unlo  ■  ■  ■    ■      .  I.ta. 

'.  Unlo  contiadena,  Lta. 

I.  Unlo  Cooperlanua,  i*o- 

i.  Unlo  001,  (.'on. 

I.  Unlo  nornntua,  /Jar. 

.  Ualo  coruaoua,  6'ouW. 

1.  Unlo  oorwni,  Lea. 

I.  Unlo  craaaidena,  £om. 

\.  Unlo  oroporna,  £«o. 

i.  TTnlo  crooatua,  Lea. 

:.  Unlo  onmba riaadiantia,  Im. 

'.  Unlo  ouneolva,  Lea. 

t.  Unlo  cupviniia,  /.en. 

i.  Unlo  cuitua,  /.<u. 

l.  Unlo  Cuvleriamia,  Lta. 

.  Unlo  cylindrtcna.  Say 

:.  Unlo  cyronotdea,  7%i7i\ 

!.  Unlo  daotyhia,  Lea. 

1.  Unlo  darienala,  /.*«. 

i.  Unlo  declaua,  £an> 

i.  Unlo  decllrua,  .Say. 

'.  Unlo  decoratna,  L*a. 

l.  Unlo  denlgratua.  Lea. 

>.  Unlo  dlacrepmia,  l.ra. 

\  Unlo  dlanar.  Ant. 

.  Unlo  dolabilforrata.  Int. 

L  Unlo  dollabaJloldoa,  Ua. 

I»i.  Unto  doloana.  /«. 

'.  Unlo  donaclfotmla,  /.**. 

i.  Unlo  DorfanlUUnna,  /.«\t, 

.  Unlo  Oownlvt,  l-r*. 

'■.  Unlo  dionuat  lev. 

.  Unlo  Dnttonianoa,  /.#■». 

■.  Unlo  atMinna,  '«• 

.  Unlo  ItdfatianiLa.  /«. 

'.  Unlo  CifbMU.  /«. 

.  Unto  *l«fM»  /»•*. 

.  Unio  EUtotttt.  {«•. 


L  Unlo  Esuaonaii.  /.    i. 

,  Unto  ei tans.  Z*fl- 

;.  Unto  Estzbiookianna,  £■"- 

-  Unlo  ejuctoe,  Lea. 

..  Unlo  excavat-js,  i*o. 

'.  Unto  exlgnua,  Lta. 

•■  Unto  extenana,  Z*a. 

.  Unlo  fabaJis.  Lea. 

.  Unlo  (aUax,  ita. 

.  Unlo  fiunelictu,  Gould. 

-  Unlo  fatunB,  /.m- 

.  Unlo  favoiUB,  7>o. 

,  Unlo   fi  bill  okles,  Lta. 

.  Unlo  Finberianua,  Lea. 

.  Unlo  Qaveacena,  Lea. 

.  Unlo   Dot  entiling,  Lea. 

:  Unlo   Ji     ::■:.■■  ■■■■    Leu. 

.  Unlo  folia  tua,  Mid. 

I  Unlo  follioulatua,  £*o. 

.  Unlo  ForbeBeanua,  Leii. 

.  Unlo  Porsmanianua,  Lea. 

.  Unlo  Foraheyi,  Lea. 

'■.  Unlo  n-ogOBOB,  Co*. 

.  Unlo  fraternna,  t«- 

.  Unlo  fucatua,  Lta. 

.  Unlo  fulfildus,  Lea. 

:  Unlo  fnllginoana,  Lea. 

.  Unlo  fnlvua,  Lta. 

-  Unlo  fumatua,  Lea. 
..  Unlo  lutvna,  t'.*n. 

-  Unlo  raacatua,  Isa. 

.  Unlo  GaddlngaUnua.  Lta. 

.  Unlo  gomlnun,  Lea. 

.  Unlo  Qonthii,  £«. 

.  Unlo  aeorgianua.  Lea. 

.  Unlo  gibbar  Leu. 

:  Unlo  Oibb«siauua.  Lta. 

.  Unlo  gibboana.  Bm. 

:.  Unlo  glabar,  A™. 

..  Unlo  gtana,  Lta. 

..  Unlo  globoana.  £m> 

.  Unlo  Qouldii.  /.<■!. 

:.  Unlo  giacilentoa,  £aa- 

.  Unlo  fTacUloi.  / .«  >. 

.  Unlo  giacilia.  B«m»t. 

.  Unio  gianifcraa.  A»l 

'.  Unlo  OT«»nat  Chab 

.  Unio  Orifllthianns.  Lra. 

.  Unlo  Haladajiii*.  /««. 

.  Unlo  H«llenb«ckii.  .'-■:■ 
*tnio  BanleyaiitUk.  /*»- 
''tlo  H  mtminlanaa,  i>«- 
-•»  Sayalanua.  /-«. 


'.  Unto  hobes,  Lea. 

;.  Unlo  hebotatua,  Cm. 

>.  Unio  Hembeli,  Con. 

>.  TJnlo  heterodon.  Safe 

.  ouIo  HI  gg  infill,  Leo, 

:.  Unlo  liepattowa,  Lea. 

'•■  Unio  hlppopaens,  Lea. 

i-  Unlo  holBtlneoBis,  Lea. 

-.  Unlo  hopetonensia,  Zeo. 

i.  Unlo  HoiiBtoneosls,  £*«. 

'.  Unlo  hyaline,  Lea. 

i.  Unlo  HydianuB,  Lea. 

'.  Unlo  incrasaatus,  Lea. 

K  Unlo  ineptns,  Lea. 

..  Unlo  liiflatun,  Lea. 

'..  Unlo  lnfaoatna,  Con. 

la.  Unlo  Inaalaas,  Lea. 

i.  Unio  intercedes,  /.en. 

L  Unlo  Intermedins,  Can. 

,.  Unlo  Interrupts,  Lea. 

i.  Unio  lnusitatts.  Lea. 

'.  Unlo  lrlB,  Zm. 

I.  Unio  lrroratua.  Lea. 

'.   Unio   Jamesianua,  Lea. 

'.  Unlo  Jayenala,  Lea. 

.  Unlo  jejuna*,  Lea. 

\.  Unio  JobannlB,  Lea. 

<■  Unlo  JonefliL,  Lea. 

I  Unio  Kienerianns,  Lea. 

:  Unlo   Kirtlandiamis,  Lea. 

:.  Unlo  Kleinianus,  Lea. 

'.  Unio   .:■:■.■■■■■■■■■   Lea, 

I.  Unlo  ':;■■■■  .■■■■■--.I-.-,  ieo. 

'.  Unio  Lamarcklanua,  Zen. 

i.  Unlo  lanoeolatuB,  icu. 

-  Unio  la i.eco status.  Lea. 

'•.  Unlo  latus,  Leu. 

I.  Unlo  Lazarus,  Lea. 

i.  Unlo  LecontlanOB,  Lea, 

i.  Unlo  lenlor,  Lea. 

\.  Unio  Ions,  Lea. 

'.  Unlo  lepiduB,  G™«. 

..  Unio  Loaleyl,  Leu. 

'.  Unlo  Lesuenrianus.  Lea. 

i.  Unio  Xilndaleyl,  Lea. 

.  Unio  lineatua,  Lea. 

L  Unto  lionoBUB,  Coa. 

I.  Unio  ligamentinna,  La*. 

I.  Unlo  llmatulna,  Con. 

•■  Unlo  1  ingulf  oralis,  £m- 

1.  Unlo  lngubria,  Lea. 

',  Unlo  lutiduB,  /.<.j. 

I,  Unlo  luteoluB.  /.'iM. 

|.  Unio  maoar,  Lett, 

i,  Unlo  maooncnals,  Lea. 


.  Unio  macrodon.  Lea. 

;.  Unlo  maculatua,  Con. 

.  Unio  M Meat,  Con. 

*  Unio  MenkianuB,  Lea. 

:  Unlo  Moredlthit,  Lea. 

:.  Unlo  mania,  £«a. 

'.  Unlo  metanevar,  flu/. 

<■  Unio  metaetrlatuB,  Co*. 

i.  Unlo  mi  cans,  Lea. 

•■  Unlo  minor,  Lea. 

.  Unio  missisBippiensis,  Con. 

I  Unlo  modicellua,  Lea. 

>.  Unlo  modicns,  Eafl. 

:.  Unio  modiollformiB,  Lea. 

■.  Unlo  mceBtnB,  ZsO. 

'.  Unio  monodontuB,  Say. 

'.  Unio   MoiiroenniB,   Lea. 

••  Unio   Mooiesi.-iiuis,  £m< 

'.  Unio  MouBaonlanaa,  Lea. 

:  Unlo  Miihlfeldianus,  Lea. 

.  Unlo  multlpllcatus,  Lea. 

!.  UnlO    multiradiatiia.  Lea. 

..  Unio  munduB,  Sdh. 

...  Unlo  mytlloldes,  fla/. 

■  Unlo  nasli  villi  anus,  Lea. 
'■■  Unlo  nasutus,  Say. 

'.  Unlo  Tiaviculotdefl,  Lea. 
..  Unlo  negleetus.  Lea. 
>.  Unlo  Neislorll,  Lea. 
'.  Unlo  neusensla,  £«. 
.  Unio  nigellua,  Lea. 
!.  Unlo  nigerrimns,  Lea. 
i.  Unio  nigrlntu,  /-■■'■ 
..  Unlo  nitens,  Lea. 
.  Unlo  notatuB,  Lea. 
'■.  Unlo  novi-enboracl,  Lea. 
'.  Unlo  nucleopala,  Can. 
„  Unlo  nux,  Lea. 
'.  UnlO   obeatio,  Lea. 
'.  UnlO  ubfusous,  ten. 
,  Unlo  obliqous,  Lam. 
!.  Unlo  obnubllua,  /.™. 
i.  UnlO  obscurua,  Xea. 
:.  Unlo  obtnaua,  Lea. 
|.  Unlo  occldena,  ^'". 
:.  UnlO  ..■.,■..■:■■■.'.       Con. 

■  Unlo  occultiis.  Lea. 

>.  Unlo  ochiaceuB,  Say. 

i.  Unlo  opaous,  Lea. 

:  Unlo  ■  ■'  ;..'■■■  ■■■■■■  Bi!d. 

.  Unlo  oregonensis,  Lea.    P, 

v  Unlo  ornatna,  Lea. 

..  Unlo  otbcaloog*naU,  L*a. 

t.  Unlo  ovatua,  Say. 

,,  Unlo  oviformia.  Cm. 


.  Um"o 

.  Unio  pflM 


*,  Km 


;.  Unlo  paladlooloa.  GoaU. 
i.  Unl©  p.p7i»coa»,  0«W- 
in.  Unio  pormlfli,  /**. 
i.  Unlo  parrm,  War. 
.  Unlo  patnlna,  (■•■•*- 

■■  Unlo  p«otoro»n»,  f'on. 

\.  Unlo  polluotdiM,  EMp 

..  Unlo  panlcillatna,  Lta. 

;.  Unlo  panftuB,  <"-'«>. 

'.  Unlo  parooarotatuB,  Lta. 

i,  Unlo  pBrdlx,  /.««. 

i.  Unio  p^tmlaoona,  /-««. 

i.  Unlo  pnrnodOBua,  Lea. 

,  Unlo  porovaila,  ''on. 

J.  Unlo  paroratM,  Con. 

i.  Unlo  parplotua,  Lta. 

>.  Unlo  porplexua,  £m. 

.  Unlo  imipHoatua,  ttm.         , 
"i.  Unlo  prrpurpuraua,  Lta. 

i.  Unlo  pnrradlntua,  tm> 

.  Unio  paraonatua,  Sag. 

1,  Unlo  pcratri«tu«,  /.«<!. 

i.  Unlo  phaaeolua,  17iM. 

i.  Unlo  Phllllpall.  t'ta. 

.  Unlo  ptotua,  Lta. 

'..  Unlo  pllatia.  l.n*. 

I.  Unlo  pilous,  /.hi. 

I.  Unlo  pinguia,  '■<■•■ 

>.  Unlo  plncltna,  /  w. 

mi.  Unlo  plnncua,  /.m. 

i,  Unio  plMiiioontatua,  /.n. 

.  Unlo  Plnntii,  f.ni. 

■.   Unlo  plenua,  !•■>■ 

>.  Unlo  plleatna,  I  itw. 

i,  Unlo  pMciforna,  /.r*. 

.  Unlo  Popeli.  /.**. 

:.  Unio  pon*ctwa,  <**». 

.  Unlo  PoBttlitL  It.'. 

,.  Unio  PowrtlU,  f<* 

.  Unto  Ptarttt.  t«>. 

..  Unio  hfNMM  <"*•. 

.  Unio  pioJnclxa.  ' '«. 

.  Unlo  proptn^nw*.  .'  *■>- 

Unio  pioxtmim.  ■'*«■ 

Unio  pw.Uowa,  >'■*• 

,  Unio  pn)«h*T.  J  •*• 

..  Unio  pnllatwa.  .' *•- 

Unio  pwllwa.  •    *- 

■    Unio  pnlvftrtihWi  J«t. 

-.  Unlo  pwnrtlta,  J  ■"■ 

..  pwo  piwr**«*"*  '*■" 


.  Urrfo  I 
.  Unlo  | 

.  Unio  Pybaaii,   L-a. 

.  Unio  pyramidatixa,  Lta, 

■  Unio  pjiiiotmi*,  i-     • 

.  Unio  quadians,  Lti- 
.  Unlo  quadr  atu*.  Lta. 
.  Unlo  radians,  L-a. 
.  Unlo  tadiatna,  Lam. 
.  Unlo  Raeenaia.  Lea. 
.  Unlo  RangUuras,  Lea. 
:.  Unlo  Raveneiianus.  Lta. 
-.  Unlo  rectus,  Lam. 
■.  Unlo  Beeveianus,  Lta. 
.  Unio  regnlariB,  i-i-a. 
.  Unlo  retosnB.  Lam. 

.  Unio  Rh  ump  hi  an  ns.  Lta. 

.  Unlo  loanokenaiB,  Lea. 

.  Unlo  roatrifotmla,  Lta. 

:  Unio  RoawollensiB,  Lea. 

.  Unlo  Rowellii.  Lea. 

:.  Unio  ruhnlllnus,  Lea. 

'■.  Unlo  mfiiB,  Lta. 

i.  Unlo  roihaoulua,  Lta. 

'.  Unlo  lotundatna,  Lam. 

:  Unio  rubellua,  Aw. 

',  Unlo  i-ublginosuB.  I.ra. 

.  Unlo  rutersvillenais,  Lta. 

'.  Unlo  nitilana,  i'-t. 

>.  Unto  A*sittlformla.  Lta. 

.  Unlo  aalebroaiu,  tw. 

.  Unlo  Batillaenala.  Lta. 

.  Unlo  Bator.  Lta. 

.  Unio  Bavxncahensia.  Lta. 

■  Unlo  sax*oa,  €%i 

-  Unlo  Soboolcraftensia.  £ro 
.  Unio  (citalna,  Lm. 

-  Unio  spcurt*.  /^*. 

.  Unio  ShepartHamaa.  l.*a. 
•a.  Unio  3bow*hatii-  Lt-. 
:  Unio  «iniilia.  /  *-, 

■  Unio  BlmpIaK.  i««- 
;.  Uaio  «msi.  / 1*. 

-  Unio  S'.oatiaxrna.  It; 
"Tnio  •oHdna.   '-n. 

'it->  •ordW"       - 


-  nolo 

.  Unlo 
■  Unio  b 


;.  Unlo  Bplendldna,  Lea. 
'■.  Unio  stagnalls,  ('on. 
:.  TTnio  stapes,  Lea. 
■■  Unlo  StewardBonii,  Lta. 
'■.  Unio  atononalB,  Lta. 
'.  Unlo  stramineaa,  Cm. 
■.  Unlo  strlattilnB,  Lta. 
'.   Unlo   striates.  Lea. 
i.  Unlo  strigoaua,  Lta- 
.  Unlo  Bubangulatns,  Lea. 
!.  Unlo  BnbcrasBns,  Lta. 
■■  Unlo  anbcroceus.  Con. 

inbellipsiB,  Lea, 

iubflavua,  I.ca. 

mbgibbosuB,  Lea. 

inbinflatua,  -Con. 
'•■  Unlo  nublatuB,  Lea. 
'.  Unlo  ■nbiiigot,  Lea. 
i.  Unlo  Bnbovutua,  Lea. 
.  Unlo  attbplanua,  Lea. 
I.  Unlo  Hubrottradna,  Leu. 
!.  Unio  anbtentus,  Say. 
L  Unlo  Bnccfssna,  I.tti. 
■.  Unio  audus.  En, 
i.  Unio  anloatna,  Lea. 
'■  Unlo  symmetrloiiB,  Lea. 
>.  Unlo  tasuiatua,  Con. 
'.  Unio  TaltUunu,  Lea. 
i.  Unlo  Tappaniantia,  Lea. 
.  Unio  tenabrlcus.  Lea. 
L  Unlo  tener,  Zen. 
1.  Unlo  teneros,  8m 
l>  Unio  tennesaeensla.  lea. 
>■  Unlo  tenniaaimuB,  Lea. 
'.  Unio  tetralasmus,  Siy. 
'.  Unio  tetriaue,  tm. 
t.  Unio  texaaenaia,  Lea. 
i.  Unio  Thoratonii,  Lea. 
'.  Unio  tortivua,  £as, 
■  Unio  trapeaoidea,  iea. 
i.  Unio  triangvdaris,  Bar. 
'.  Unio  trigones,  Eaia, 
L  Unlo   Trooatensis,  Lea. 
..  Unio  ¥10  ache  lianas,  tea. 
:.  Unlo  troaBulaB,  Esb% 
.  Unlo  tubereulatua,  liar. 
-.  Unlo  tubeioana,  Lea. 
'.  Unlo  tnmemocna,  Lta. 
'.   Unlo  Tuomeyt,  Lea. 
.  Unlo  tnrgidulna,  /-■■<. 
;.  Unlo  tnigtdua.  Lea. 
'■■  Unlo  nmbrana,  Lta. 
•-■  Unlo  nmbroana,  Lea. 
-  Unlo  undnlatna,  Bar. 
>.  Unlo  nnloolOT,  Leo. 


447.  Unlo 

448.  Unlo 

449.  Unlo 

450.  Unio 

451.  Unlo 
452   Unlo 

453.  Unlo 

454.  Unio 

455.  Unio 

456.  Unlo 

457.  Unlo 

458.  Unlo 

459.  Unio 

460.  Unlo 

461.  Unlo 

462.  Unio 

463.  Unlo 

464.  Unlo 

465.  Unlo 

466.  Unlo 

467.  Unio 


vtrlonlw,  T,ea. 
Vanuxemenaia,  Lea. 
varlcosus,  San 

Vaughani  anus.  Lea. 


ventricosus,  Bar. 
vemistna,  Lea. 

t,Bar. 


verutus.  Leu 
vibex,  Con. 
viclnns,  Lea. 
virena,  Lea. 

vireacens,  Lea, 
vi;  I  dans,  Li'l. 
viridicatus,  Lea. 
vlildiiatf  iatus,  Lea. 
watereenais,  Lea. 
"White] amis,  Lea. 
Woodwardianus,  1 
Zeiglerianua,  Lea. 
BlgMg,  Lea, 


'■■  Margaritana  arcula.  Lea. 
'-  Margaritana  calceola,  Lea, 
'.  Margaritana  complanata,  Lta. 
•  Margaritana  oonftagosa,  Lea. 
'■  Margaritana  connaaaugaenais 

■.  Margaritana  Curreyana,  Lea. 
-..  Margaritana  dehiacena,  Lea. 
>.  Margaritana  doltoldoa,  Lea. 
'■■   Margaritana  Elliottli,  Lea. 
'.  Margaritana  oUiptJca,  Lea. 
>.   Margaritana  etowahensia, 

Con. 
'.  Margaritana  fabnla.  Lea. 
'.  Margaritana  georgiana,  Lta, 

■  Margaritana  Qesnerii,  Lta. 
'.  Margaritana  Hildrethiana,Z«i 
'■■  Margaritana  holBtonla,  Lra. 
I.  Margaritana  margarltifera, 

Lta.     A.  A  P. 

.   Margaritana  marglnata.  Lea. 
'■.   Margarltsna  minor,  Lea. 
■a.  Margaritana  quadrat  a,  Lea. 

.  Margaritana  radiata.  Let. 

.  Margaritana  Raveneliana.  Lea, 
'.  Margaritana  rugoaa,  Lru. 
'.   Margaritana  Spillmanii,  Lta. 

■  Margaritana  tombigbeensis, 
Lta. 

492.  Margaritana  triangnlata.  Lea. 
■Ifl3.   Margaritana  nndnlata,  Lta. 

494.  Anodonta  angnlata.  Lea, 
Anodonta  argantoa,  Lta. 
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INTRODUCTION. 


In  the  present  pamphlet  (prepared  under  the  direction  of  Pro- 
fessor Baird  with  the  co-operation  of  several  naturalists)  will  be 
found  brief  directions  for  collecting  and  preserving  objects  of 
Natural  History,  drawn  up  for  the  use  of  travellers  and  others 
who  may  desire  elementary  instruction  on  this  subject.  The  gene- 
ral principles  involved  are  so  simple  as  to  enable  any  one,  with 
but  little  practice,  to  preserve  specimens  sufficiently  well  for  the 
ordinary  purposes  of  science. 

In  transmitting  specimens  to  the  Smithsonian  Institution,  re- 
course may  be  had,  when  practicable,  to  the  facilities  kindly 
authorized  by  the  War,  Navy,  and  Treasury  Departments,  in  the 
annexed  letters.  Parcels  collected  in  the  vicinity  of  military  posts 
in  the  interior,  may  usually  be  sent  down  to  the  coast  or  the  fron- 
tier in  returning  trains  of  the  Quartermaster's  Department  While 
waiting  for  opportunities  of  shipment,  packages  can  generally  be 
deposited  in  custom-houses,  or  public  stores. 

Where  it  is  not  convenient  or  practicable  to  make  use  of 
government  facilities,  the  ordinary  lines  of  transportation  may  be 
employed.  When  there  is  time  enough  to  communicate  with  the 
Institution,  instructions  will  be  supplied  as  to  the  most  eligible 
route;  if  not,  then  the  cheapest  but  most  reliable  channel  should  be 
selected.  In  every  case  the  parcels  should  be  addressed  to  "the 
Smithsonian  Institution,  Washington,"  with  the  name  of  sender 
and  locality  marked  on  the  outside.  Full  directions  for  packing 
specimens  will  be  found  in  the  pamphlet. 

Collections  in  Natural  History,  as  complete  as  possible,  including 
the  commonest  species,  are  requested  from  any  part  of  the  country ; 
as  also  lists  and  descriptions  of  species,  notes  of  habits,  Ac. 

For  all  assistance  which  may  be  rendered  either  in  gathering 
specimens,  or  in  aiding  in  their  transportation,  full  credit  will  be 
given  by  the  Institution  in  the  annual  reports  to  Congress,  cata- 
logues and  labels  of  collections,  and  in  other  ways. 

Joseph  Henry, 
Secretary  Smithsonian  Institution. 


fc*,. 


Wab  Department, 
Washington,  January  17,  1852. 
8m :  In  reply  to  your  letter  of  the  7th  inst.,  asking  whether  authority 
can  be  given  to  the  officers  of  the  Quartermaster  Department  to  receive 
and  transmit  specimens  of  Natural  History  for  the  use  of  the  Smith* 
sonJan  Institution,  I  have  the  honor  to  inform  you  that  directions  have 
been  given  throngh  the  Quartermaster-General  to  furnish  the  facilities  you 
ask  for,  whenever  it  can  be  done  without  expense  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

C.  M.  Conrad, 


Secretary  of  War, 


Prof.  Jos.  Hbnry, 

Secretary  Smithsonian  Institution. 


Navy  Department, 

February  21,  1853. 
Bra:  Authority  is  hereby  given  to  you,  to  apply  to  the  commanding 
ofljoer  of  any  vessel  of  war,  or  to  any  naval  storekeeper  of  the  United 
States,  for  facilities  in  transporting  packages  and  specimens  of  Natural 
History  intended  for  the  Smithsonian  Institution,  and  such  officers  are 
hereby  required  to  furnish  such  facilities  when  asked  for,  provided  they 
ean  be  afforded  without  inconvenience  to  the  public  service  and  without 
expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

John  P.  Kennxdt, 

Secretary  of  the  Navy, 
Prof.  J.  Hrnry, 

Secretary  Smithsonian  Institution, 


Treasury  Drpartmejtt, 

January  25,  1S54. 
Sir  :  In  reply  to  your  communication  of  13th  inst.,  I  hare  the  honor  to 
state  that  collectors  of  the  customs,  commanders  of  cutters,  and  other 
officers  of  this  Department,  are  hereby  anthoriied  and  required  to  receive 
into  bnildinc*  or  vessels  under  their  control,  any  packages  intended  for 
the  Smithsonian  Institution,  and  to  transport  or  transmit  the  same  towards 
their  destination,  whenever  this  can  be  done  without  inconvenience  to  the 
public  service  and  without  expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant. 

Jaybs  GrrHRra, 
Seertttan;  oj'tht  Treasury, 
Prof.  Joskto  HlWRT, 

Secretin.'  Smitk9f*nun  Institutim* 


8  L  GENERAL  REMARKS  * 

The  general  principle  to  be  observed  in  making  collections  of 
Natural  History,  especially  in  a  country  bnt  little  explored,  is  to 
gather  all  the  species  which  may  present  themselves,  subject  to  the 
convenience  or  practicability  of  transportation.  The  number  of 
specimens  to  be  secured  will,  of  course,  depend  upon  their  size,  and 
the  variety  of  form  or  condition  caused  by  the  different  features  of 
age,  sex,  or  season. 

As  the  object  of  the  Institution  in  making  its  collections  is  not 
merely  to  possess  the  different  species,  but  also  to  determine  their 
geographical  distribution,  it  becomes  important  to  have  as  full 
series  as  practicable  from  each  locality.  And  in  commencing  such 
collections,  the  commonest  species  should  be  secured  first,  as  being 
most  characteristic,  and  least  likely  to  be  found  elsewhere.  It  is 
a  fact  well  known  in  the  history  of  museums,  that  the  species  which 
from  their  abundance  would  be  first  expected,  are  the  last  to  be 
received. 

In  every  little  known  region  the  species  which  are  the  commonest, 
are  rarest  elsewhere,  and  many  an  unscientific  collector  in  Texas, 
Mexico,  the  Rocky  Mts.,  and  elsewhere,  has  been  surprised  to  find 
what  he  considered  the  least  valuable  species  in  his  collection 
(owing  to  the  ease  with  which  they  had  been  obtained  in  numbers), 
more  prized  by  the  naturalist  than  the  rarities,  which  were  in  fact 
only  well  known  stragglers  from  more  accessible  localities. 

The  first  specimen  procured  of  any  animal,  however  imperfect, 
should  be  preserved,  at  least  until  a  better  can  be  obtained. 

Where  a  small  proportion  only  of  the  specimens  collected  can  be 
transported,  such  species  should  be  selected  as  are  least  likely  to 
be  procured  in  other  localities  or  on  other  occasions.  Among  these 
may  be  mentioned  reptiles,  fishes,  soft  insects,  &c;  in  Bhort,  all 
such  as  require  alcohol  for  their  preservation.     Dried  objects,  as 

*  This  chapter  is  intended  especially  for  the  guidance  of  travelling 
parties  by  land,  and  embraces  many  points  referred  to  subsequently  at 
greater  length. 


akift*,  *%u  te  pro&md  with  leas  dinVraltj,  and  are  fireqaeatly  eol- 
U#uA  \tj  perv>o*  not  spedally  interested  in  sekatiie  pvnnta. 

1  o  ittktUtriuit  jtperinMtu  of  any  kind,  it  is  important  to  fix  with 
tfo*  «tw/*t  predion  the  localities  where  found.  This  is  especially 
4**ir*bte  in  reference  to  fbbe*  and  other  aquatic  animals,  as  they 
*#j:nyy  a  very  intimate  relation  to  the  waters  in  which  they  lire. 

The  fttirest  way  of  procuring  the  smaller  mammals,  as  rats,  mice, 
Ac, ,  in  by  setting  traps  in  places  where  snch  animals  may  be  ex* 
peeled  to  resort.  A  common  mouse  trap  placed  near  the  runs  of 
meadow  mice  and  baited  with  corn,  potato,  cheese,  or  other 
attractive  *ab*tances,  will  often  reveal  the  existence  in  numbers, 
of  species  whose  presence  was  previously  unknown.  Corn  shocks, 
stock*  of  hay,  piles  of  rails,  wood  or  stones,  old  stumps  or  logs,  when 
overturned  or  removed,  will  often  exhibit  these  mammals  in  greater 
or  lew  number.  They  are  also  often  turned  up  by  the  plough, 
spade,  or  pick. 

Wolves,  foxes,  bears,  and  in  fact  most  mammals  can  be  obtained 
by  placing  strychnine  on  their  favorite  food. 

There  are  two  principal  methods  of  preserving  mammals ;  one 
by  ok  inning,  the  other  by  throwing  entire  into  alcohol.  The  skin, 
when  removed  from  the  body,  as  directed  hereafter,  may  be  pre- 
pared dry  with  arsenic,  or  placed  in  spirits;  or  if  the  animal  be  of 
Himill  *Ikc,  it  may  be  thrown  entire  into  alcohol,  but  an  incision 
nhnuld  ahtuty*  bo  made  into  the  abdomen  to  facilitate  the  entrance 
of  tli<<  liquid.  The  skin  of  the  belly  should  also  be  separated  from 
tin*  subjacent  wails  of  the  abdomen.  For  purposes  of  examination 
it  will  bo  more  convenient  to  have  the  skull  removed  entirely  from 
the  skin,  when  this  is  to  be  prepared  dry;  but  care  should  be 
taken  to  attach  corresponding  marks  to  the  two,  so  that  they  may 
bo  readily  referred  one  to  the  other.  The  skull  may  then  be  pre- 
nerved  by  boiling,  or  by  cutting  away  the  muscle,  and  drying,  or 
by  immersion  in  alcohol ;  in  any  case  great  care  should  be  taken 
not  to  out  or  mutilate  any  part  of  the  bone,  as  its  value  would 
thereby  bo  impaired.  Separate  skulls  in  any  number,  are  always 
desirable  Where  several  specimens  of  a  species  are  collected,  the 
skulls  of  some  may  be  left  attached  to  the  skin. 

It  will  b*  well  to  preserve  specimens  of  the  smaller  species, 
both  as  dry  skins,  and  in  alcohol 

It  is  very  import**'  *  **v*  the  W*i:  **  specimens  care- 
fully noted  and  traiv  -*d  if  »*--    *  ^ate  of  capture.. 


and  notes  of  habits  and  peculiarities.  The  sex,  and  color  of  the 
iris  may  likewise  be  indicated,  and  if  not  too  much  trouble,  the 
following  measurements  in  the  case  of  skins  of  mammals:  1st, 
Length  of  head  to  the  occiput ;  2d,  Length  of  head  and  body  to 
the  root  of  the  tail ;  3d,  Length  of  tail  from  root  to  end  of  verte- 
brae, and  4th,  Length  of  tail  from  root  to  the  end  of  the  hairs. 

In  many  cases  it  is  very  difficult  to  preserve  skins  of  the  larger 
mammals,  owing  to  the  amount  of  arsenic  required,  the  length  of 
time  needed  for  drying  the  specimens,  or  the  inconveniently  large 
bulk  they  occupy.  All  these  objections  may  be  readily  obviated 
by  the  use  of  a  fine  powder  composed  of  two  parts  of  alum  and  one 
of  saltpetre,  intimately  mixed.*  Every  portion  of  the  fresh  skin 
should  be  well  covered  with  this  mixture,  to  which  some  arsenic 
may  be  added,  the  powder  being  forced  into  every  corner.  It  may 
be  most  readily  applied  by  means  of  a  tin  dredging  box  and  after- 
wards rubbed  in.  If  the  skin  be  perfectly  fresh,  it  may  be  folded 
up,  without  any  stuffing,  shortly  after  application  of  the  powder, 
and  packed  away;  it  will  be  better,  however,  to  allow  it  to  dry 
partially,  although  it  should  be  folded  up  before  losing  its  flexi- 
bility. The  skin  should  always  be  taken,  when  possible,  from  a 
recently  killed  animal,  and  the  preservative  applied  at  once.  Skins 
prepared  in  this  way  will  relax  sufficiently  for  mounting  by  soaking 
a  few  hours  in  cold  water. 

Any  fat,  blood  or  muscle,  which  may  be  attached  to  the  skin, 
should  be  carefully  removed  before  the  preservative  is  applied,  the 
surface  being  kept  at  the  same  time  moist  and  fresh,  in  order  that 
the  powder  may  more  readily  adhere.  The  first  coat  may  be  ap- 
plied when  the  skin  is  inverted,  and  the  hair  inside ;  it  should, 
after  a  little  while,  be  returned  to  its  natural  condition,  and  a 
second  quantity  of  the  powder  added. 

The  skin  should  be  folded  up  something  like  a  coat,  the  hair 
side  outward ;  the  head,  feet  and  tail,  properly  adjusted.  In  small 
specimens,  the  folding  may  be  omitted,  and  the  skin  kept  in  a  flat- 
tened state.  In  animals  less  than  a  fox,  a  little  stuffing  may  be 
used  to  fill  out  the  head,  and  a  small  portion  placed  in  the  skin  and 
legs.  A 8  little,  however,  should  be  used  as  possible,  as  it  is  an 
important  object  to  diminish  in  every  way  the  bulk  of  the  prepara- 

*  The  use  of  this  mixture  was  first  suggested  to  the  Smithsonian  In* 
stitution  by  Mr.  John  G.  Bell,  of  New  York. 


tion.    No  wrinkles,  however,  or  unnecessary  folds  should  be  left 
io  the  skin. 

In  skinning  the  larger  animals,  the  skull  may  generally  be  re- 
moved entirely,  and  thus  the  labor  of  preparation  greatly  reduced. 
In  this  case  the  skull  can  be  cleaned  separately,  by  boiling  nntil 
the  flesh  becomes  soft  and  easily  removed,  or  the  raw  flesh  may  be 
cut  away,  the  brain  extracted,  and  the  skull  dried  rapidly  by  ex- 
posure to  the  air  and  sun.  It  can  at  any  time  afterwards  be 
cleaned  more  perfectly.  The  preservation  of  the  skull  is  a  matter 
of  the  highest  importance. 

Skins  of  large  animals  may  readily  be  converted  into  pliable 
leather,  by  rubbing  on  salt,  alum  and  soft  soap,  continuing  the 
operation  for  a  considerable  length  of  time.  When  the  skin  be- 
comes nearly  dry,  it  should  then  be  pounded  or  rubbed  all  over, 
until  the  desired  softness  is  obtained. 

The  skeletons  of  all  kinds  of  mammals,  even  of  the  commonest 
species,  should  be  collected.  These  may  be  roughly  prepared  by 
cutting  away  the  meat,  and  allowing  the  bones  to  dry  in  the  air. 
The  skeleton  may  be  dismembered,  and  the  ribs  separated  from 
the  vertebrae.  The  bones  of  each  leg  should,  however,  be  left 
attached  to  each  other,  if  possible.  The  skull  may  be  cleaned  by 
boiling.  Where  there  is  an  opportunity,  it  will  be  well  to  soak 
the  bones  in  water  for  a  few  hours  to  remove  the  blood. 

.  A  perfectly  dry  skin  will  keep  very  well  without  any  application 
of  preservative  material,  provided  the  insects  are  excluded.  To 
this  end  each  specimen  may  be  separately  enveloped  in  paper. 
Tobacco  leaves  in  layers  between  skins,  and  covering  them,  will 
be  a  sure  protection  against  most  adult  insects;  and  in  the  absence 
of  tobacco,  any  highly  pungent  or  odoriferous  substance,  as  the  arte- 
misia  or  sage,  and  larrea  of  the  western  plains,  may  be  employed. 

In  preparing  skins  of  any  kind,  it  is  a  matter  of  prime  import- 
ance not  to  use  any  animal  substance,  as  wool,  hair,  or  feathers, 
for  stuffing. 

Skins  of  mammals  and  birds,  especially  if  at  all  greasy  and  not 
thoroughly  freed  from  muscle,  are  very  liable  to  the  attacks  of 
small  beetles,  as  Dermestes,  &c,  when  boxed  up  for  any  length  of 
time,  especially  in  the  field,  and  valuable  collections  have  frequent- 
ly been  entirely  destroyed  by  them  in  less  than  a  month.  An 
occasional  examination  should  therefore  be  made  of  such  collec- 
tions.    Whenever  possible,  it  will  be  well  to  envelop  each  speci- 
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men  completely  in  paper  or  cotton-cloth.  The  greatest  care 
should  always  be  taken  to  keep  from  such  collections  any  nncleaned 
skulls  or  bones,  wool,  hair,  loose  feathers,  or  unpreserved  animal 
matter  of  any  kind.  If  necessarily  kept  in  the  same  boxes  with 
skins,  skulls,  even  if-apparently  quite  clean,  should  be  separately 
and  closely  wrapped  up  so  as  to  prevent  the  access  of  insects  to 
them.  It  must  be  borne  in  mind  that  it  is  the  larvae  of  these 
insects  that  do  the  mischief,  and  that  a  single  female  gaining  access 
to  a  specimen  may  lay  eggs  enough  to  do  a  vast  amount  of  injury 
when  developed. 

Where  danger  is  apprehended  to  large  skins,  or  where  they 
have  been  already  attacked,  a  quantity  of  arsenic  may  be  boiled 
for  a  time  in  water,  and  after  the  free  arsenic  is  strained  out  by 
means  of  a  cloth,  the  liquid  may  be  applied  to  the  fur  or  wool  by 
means  of  a  watering-pot.  The  ears,  lips,  orbital  region,  and  nose 
may  be  well  moistened  by  an  alcoholic  solution  of  corrosive  sub- 
limate. A  tincture  of  strychnine  is  said,  however,  to  keep  off  in- 
sects much  better  than  anything  else.     (See  also  page  22.) 

In  passing  through  the  breeding  grounds  of  birds,  attention 
should  be  paid  to  securing  abundant  specimens  of  nests  and  eggs. 
When  possible,  the  skin  of  the  bird  to  which  each  set  of  eggs  may 
belong  should  be  secured.  Further  directions  in  regard  to  nests 
and  eggs  will  be  found  hereafter.  Skins  of  all  the  species  of  birds 
in  each  locality  should  be  collected.  A  series  of  birds  in  alcohol 
will  also  be  very  desirable. 

A  great  obstacle  in  the  way  of  making  alcoholic  collections  while 
on  a  march  has  been  found  in  the  escape  of  the  spirits  and  the 
friction  of  the  specimens,  as  well  as  in  the  mixing  up  of  these  from 
different  localities.  All  such  difficulties  have  been  successfully  ob- 
viated by  means  of  the  following  arrangement :  Instead  of  using 
glass  jars,  so  liable  to  break,  or  even  wooden  kegs,  so  difficult  of 
stowage,  a  square  copper  can  should  be  procured,  having  a  large 
mouth  with  a  cap  fitting  tightly  over  it,  either  by  a  screw  or  other- 
wise. The  can  should  be  inclosed  in  a  wooden  box,  or  may  be  made 
to  fit  into  a  division  of  a  leather  pannier,  to  be  slung  across  the 
back  of  a  mule.  Several  small  cans,  in  capacity  of  from  a  half  to 
one-third  of  a  cubic  foot,  or  even  less,  will  be  better  than  one  large 
one.  Small  bags  of  musquito  netting,  lino,  crinoline,  or  other 
porous  material,  should  be  provided,  made  in  shape  like  a  pillow- 
case, and  open  at  one  end ;  these  may  be  from  six  to  fifteen  inches 
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long.  When  small  fishes,  reptiles,  or  other  specimens,  are  pro- 
cured in  any  locality,  they  may  be  placed  indiscriminately  in  one 
or  more  of  these  bags  (the  months  of  which  are  to  be  tied  up  like 
a  sack  or  pinned  over),  and  then  thrown  into  the  alcohol.  Pre- 
viously, however,  a  label  of  parchment,  or  stoat  writing  paper 
should  be  placed  inside  the  bag,  containing  the  name  of  the  locality 
or  other  mark,  and  written  in  ordinary  ink  or  pencil.  The  label, 
if  dry  before  being  placed  in  the  bag,  will  retain  its  writing  un- 
changed for  a  long  time.  The  locality,  or  its  number,  should  also 
be  coarsely  marked  with  a  red  pencil,  on  the  outside  of  the  bag, 
or  a  second  piece  of  numbered  parchment  pinned  on.  This,  if  dry 
when  pinned,  will  swell  so  as  to  be  in  no  danger  of  being  lost  off. 
In  this  way,  the  specimens,  besides  being  readily  identified,  are 
preserved  from  rubbing  against  each  other,  and  consequent  injury. 
Still  farther  to  facilitate  this  object,  an  India-rubber  gas-bag  may 
be  employed  to  great  advantage,  by  introducing  it  into  the  vessel, 
and  inflating  until  all  vacant  space  is  filled  up  by  the  bag,  and  the 
consequent  displacement  of  the  spirit.  When  additional  specimens 
are  to  be  added,  a  portion  of  the  air  may  be  let  out,  and  the  bag 
afterwards  again  inflated.  In  the  absence  of  these  arrangements  a 
quantity  of  tow,  cotton,  or  rags,  kept  over  the  specimens,  will  be 
found  useful  in  preventing  their  friction  against  each  other  or  the 
sides  of  the  vessel. 

The  tin  cans  with  screw  caps  for  preserving  meats  and  vegetables 
from  the  atmosphere,  and  now  so  universally  used,  may  be  employed 
as  a  substitute  for  the  copper  tanks,  as  being  cheaper  and  more 
easily  obtained.  The  most  useful  sizes  are  a  quart  and  half  gallon. 
Care  must,  however,  be  taken  not  to  crowd  too  many  specimens  in 
the  cans,  to  have  them  full  of  alcohol,  and  to  change  the  spirit  at 
least  once. 

The  larger  snakes  should  be  skinned,  as  indicated  hereafter,  and 
the  skins  thrown  into  alcohol.  Much  space  will  in  this  way  be 
saved.  Smaller  specimens  may  be  preserved  entire,  together  with 
lizards,  salamanders,  and  small  frogs.  All  of  these  that  can  be 
caught  should  be  secured  and  preserved.  The  head,  the  legs  with 
the  feet,  the  tail,  in  fact,  the  entire  skin  of  turtles  may  be  preserved 
in  alcohol ;  the  soft  parts  then  extracted  from  the  shell,  which  is 
to  be  washed  and  dried. 

Reptiles  are  to  be  sought  for  in  different  localities:  those  covered 
with  scales  can  generally  be  readily  observed :  the  naked  skinned 
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ones  are  generally  more  or  less  concealed.  Tree  frogs  will  be  found 
in  early  spring  by  the  side  of  small  streams  or  ponds  in  the  woods 
or  meadows.  Salamanders  are  found  nnder  logs  or  bark  in  damp 
woods,  or  under  flat  stones  near  or  in  the  water. 

Every  stream,  and,  indeed,  when  possible,  many  localities  in  each 
stream,  should  be  explored  for  fishes,  which  are  to  be  preserved  as 
directed.  For  these,  as  well  as  the  other  alcoholic  collections,  the 
lino  bags  are  very  useful. 

The  stomachs  of  fishes  and  other  vertebrates  will  often  be  found 
to  contain  rare  animals  not  otherwise  procurable,  and  should  be 
carefully  examined. 

Great  attention  should  be  paid  to  procuring  many  specimens  of 
the  different  kinds  of  small  fishes,  usually  known  as  minnows, 
shiners,  chubs,  &c.  Among  these  will  always  be  found  the  greatest 
variety  of  species,  some  never  exceeding  an  inch  in  length.  These 
fish  are  generally  neglected  under  the  idea  that  they  are  merely 
the  young  of  larger  kinds ;  even  if  they  should  prove  to  be  such, 
however,  they  will  be  none  the  less  interesting.  Different  forms 
will  be  found  in  different  localities.  Thus  the  Eikeostomata,  or 
Darters,  and  the  Cotti,  live  under  stones  or  among  gravel,  in 
shallow,  clear  streams,  lying  flat  on  the  ground.  Others  will  be 
dislodged  by  stirring  under  roots  or  shelving  banks  along  the 
water's  edge.  The  Melanurce,  or  mud-fish  (a  few  inches  in  length), 
dwell  in  the  mud  of  ditches,  and  are  secured  by  stirring  up  this 
mud  into  a  thin  paste  with  the  feet,  and  then  drawing  a  net 
through  it.  The  sticklebacks  and  cyprinodonts  live  along  the 
edges  of  fresh  and  salt  water.  The  Zygonectes  swim  in  pairs  slowly 
along  the  surface  of  the  water,  the  tip  of  the  nose  generally  ex- 
posed. They  generally  have  a  broad  black  stripe  on  the  side.  By 
a  careful  attention  to  these  hints,  many  localities  supposed  to  bo 
deficient  in  species  of  fishes  will  be  found  to  yield  a  large  number. 

After  the  death  of  a  mammal  or  bird,  or  after  the  skin  has  been 
prepared  a  short  time,  lice  will  be  seen  on  the  surface,  generally 
near  the  head.  These  should  be  carefully  preserved  on  small  pa- 
pers and  marked,  separately,  with  the  name  or  number  of  the  spe- 
cimen to  which  they  belong. 

The  alcohol  used  on  a  march  may  be  supplied  with  tartar  emetic. 
This,  besides  adding  to  its  preservative  power,  will  remove  any 
temptation  to  drink  it  on  the  part  of  unscrupulous  persons. 

Insects,  excepting  the  Lepidoptera,  and  those  covered  with 
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or  scales,  can  be  readily  preserved  in  alcohol.  Small  bottles  should 
be  used  for  the  purpose.  Crabs  and  small  shells,  and  aquatic  ani- 
mals generally,  may  likewise  be  treated  in  the  same  manner. 

It  is  not  usually  possible  to  collect  minerals,  fossils,  and  geo- 
logical specimens  in  very  great  mass  while  travelling.  The  fossils 
selected  should  be  as  perfect  as  possible ;  and  especial  care  should 
be  paid  to  procuring  the  bones  and  teeth  of  vertebrate  animals. 
Of  minerals  and  rocks,  specimens  as  large  as  a  hickory-nut  will,  in 
many  cases,  be  sufficient  for  identification. 

Where  collections  cannot  be  made  in  anjr  region,  it  will  be  very 
desirable  to  procure  lists  of  all  the  known  species,  giving  the  names 
by  which  they  are  generally  recognized,  as  well  as  the  scientific 
name,  when  this  is  practicable.  The  common  names  of  specimens 
procured  should  also  be  carefully  recorded. 

All  facts  relating  to  the  habits  and  characteristics  of  the  various 
species  of  animals,  however  trivial  and  commonplace  they  may 
seem,  should  be  carefully  recorded  in  the  note  book,  especially 
those  having  relation  to  the  peculiarities  of  the  season  of  repro- 
duction, &c.  The  accounts  of  hunters  and  others  should  also  be 
collected,  as  much  valuable  information  may  thus  be  secured.  The 
colors  of  the  reptiles  and  fishes  when  alive  should  always  be  given, 
when  practicable,  or,  still  better,  painted  on  a  rough  sketch  of  the 
object. 

LIST  OP  APPARATUS  USEFUL  FOE  TRAVELLING  PARTIES. 
1.    TWO  WOODEN   CHESTS;    OR  TWO  LEATHER  PANNIERS  Supplied 

with  back  strap  for  throwing  across  a  mule,  when  the  transporta- 
tion is  entirely  by  pack  animals.  One  of  these  is  intended  to  con- 
tain the  copper  kettles,  and  their  included  alcohol,  together  with 
the  nets  and  other  apparatus ;  the  other  to  hold  the  botanical 
apparatus,  skins  of  animals,  minerals,  &c.  These,  when  full,  should 
not  weigh  more  than  one  hundred  and  fifty  pounds  the  pair. 
Where  the  transportation  is  by  wagons,  the  kettles  may  be  carried 
in  stout  wooden  chests,  about  two  feet  long,  one  foot  wide,  and  one 
foot  high  outside,  made  of  inch  stuff.  Two  half-inch  partitions 
inside  may  cut  off  spaces  at  each  end  large  enough  to  receive 
kettles  six  inches  broad,  leaving  an  intermediate  space  of  nine 
inches  for  the  accommodation  of  nets,  etc.  It  will  be  found  very 
convenient  to  have  a  chest  fitted  with  trays  dropping  in  from 
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above,  to  carry  more  readily  and  securely  skins  of  birds,  small 
mammals,  eggs,  etc. 

2.  Two  copper  kettles  in  one  of  the  panniers  or  chests,  to 
contain  the  alcohol  for  such  specimens  as  require  this  mode  of 
preservation,  viz :  Reptiles,  fishes,  sometimes  birds,  small  quadru- 
peds, most  insects,  crabs,  and  all  soft  invertebrates. 

3.  Half  a  dozen  or  more  tin  preserving  cans,  of  different 
sizes,  from  pint  to  gallon.  These  may  replace  the  copper  cans, 
though  they  are  not  so  durable.  Many  of  the  ordinary  stores  of 
the  expedition  may  be  carried  in  these  cans,  which,  when  emptied, 
can  then  be  nsed  for  preserving  specimens. 

4.  An  iron  wrench  to  loosen  the  screw-caps  of  the  copper  ket- 
tles when  too  tight  to  be  managed  by  hand. 

5.  Two  India-rubber  bags,  one  for  each  kettle.  These  are  in- 
tended to  be  inflated  inside  of  the  kettles,  and  by  displacing  the 
alcohol  cause  it  to  rise  to  the  edge  of  the  brass  cap,  and  thus  fill 
the  kettle.  Unless  this  is  done,  and  any  unoccupied  space  thus 
filled  up,  the  specimens  will  be  washed  against  the  sides  of  the 
vessel,  and  much  injured. 

6.  Small  bags  made  op  lino,  mtjsquito-netting,  or  cotton,  of 
different  sizes,  and  open  at  one  end.  These  are  intended,  in  the 
first  place,  to  separate  the  specimens  of  different  localities  from 
each  other ;  and,  in  the  second  place,  to  secure  them  from  mutua* 
friction  or  other  injury.  These  bags  may  be  respectively  7x3 
inches,  11  x  5,  and  15  x  7:  of  the  latter  size  one-third  as  many 
as  of  each  of  the  others  will  be  sufficient :  about  100  may  be  taken 
in  all.  The  number  or  name  corresponding  to  the  locality  is  to 
be  marked  on  the  outside  with  red  chalk,  or  written  with  ink  on  a 
slip  of  parchment/ and  dropped  inside.  The  specimens  are  then  to 
be  placed  in  the  bag,  a  string  tied  round  the  open  end,  or  the  end 
pinned  up,  and  the  bag  thrown  into  alcohol.  A  piece  of  parchment 
may  also  be  pinned  on  the  outside,  so  as  at  the  same  time  to  close 
the  mouth  of  the  bag  by  folding  over  once  or  twice.  The  ink  of 
the  parchment  must  be  dry  before  the  slip  is  moistened  in  any  way. 

N.  B.  All  mammals,  and  fishes  and  reptiles  over  five  or  six 
inches  in  length  should  have  a  small  incision  made  in  the  abdomen, 
to  facilitate  the  introduction  of  the  alcohol.  Larger  snakes  and 
small  quadrupeds,  too  large  to  preserve  entire,  may  be  skinned,  and 
the  skins  placed  in  alcohol.  The  skin  covering  the  belly  in  the 
mammals  should  always  be  loosened  from  its  adhesion  to  the  walls 
of  the  abdomen,  to  prevent  the  hair  from  coming  oat. 
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f.  Tawm*  far  martin*:  *5se  haaa. 

*.  f**atmtawe  *a  vtt*  n  jete*  5ir  ±a  baas.    TSw 
be  eat  n$  inr*  *rfo*.  and  fanteaml  hj  wfiaas  t§  mask 
am  nm  muted  far  ^he  heap,    leatimr,  iat  fmdn&hL,  fau  wfll 
aeeaer  ftit  tnh^tftttCBSL 

1  FrtMrr^vcnv.  aju  won. 

14.  fcjrtJX  flmnm  ffrr  ^acdirae  Ito  s  snU  mum*.  Tbm 
%w+md*  ihrtaldbefaateaed  Ui  brads  or  jricfa  Chae-bawaSes 
wsflj,  whieh  are  taken  m  the  hands  <&  tm*%  person,  and  dm 
faawa  b**k  ap  tad  fawa  ntteawL  IU«s  maj  idbea  be  wsjftc  br 
#'xtr\*%  ap  One  ajawti  at  amaU  stones  m  a  stream,  mod  dbwtatj. 
ike  wet  rapifltj  fawa  ike  estreat-  Beskes  at  hales  alone  the 
faftfc*  m&y  b*  rnekaed  hf  ike  nete,  and  stirred  mmta  inwe  oat 
tfce  hebea,  whkh  aaaatrj  hark  m  week  loeafirieaL  These  sets  maw 
we  n\%  Gt  etabt  feo£  Mtng, 

If,  Poorer  *Cf**'STi',  am caemm-Bwr- 

ft.  Aunrmnu,  AhemX  awe  gaBoan  to  eat*  ttmweUxnaj  party. 
Tak  nhmXd  he  abemt  %fa  per  eeaL  ia  strength,  and  am/Stated  aw 
ike  addttkm  of  (me  oanee  of  tartat  emetic  to  oee  gmZkm  of  aleofto^ 
to  preieet  penoan  front  drinking  ft. 

13,  Aaaamw  \n  pomad  tin  canisters.  Tim  may  be  sppfied  to 
ike  motet  tfchM  of  With  Mid  quadrupeds,  either  dry  or  nixed  with, 
ftleohol,    Arsenica)  soap  may  also  be  used. 

1 4,  A  w:m  A5n>  saltpetre,  finel j  powdered  and  intimately  mixed 
in  the  proportion  of  two  parts  of  the  former,  and  one  of  the  latter. 
Ten  or  fifteen  pound*  may  be  taken,  to  be  used  in  the  preparation 
of  large  akin*.  It  can  bent  be  carried  in  the  tin  preferring  cans, 
with  screw  cap*,  and  applied  from  a  small  tin  dredging  box. 

16.  Tartar  emetic  for  medicating  the  alcohol  as  abore. 

1 0,  Homo  i/RAcnM  bottles  op  strychnine  for  poisoning  carai- 
rorous  animals — wolres,  (oxen,  bears,  etc. — and  for  protecting  cer- 
tain part*  of  skins  from  insects. 

17.    Homo  CAMFflOR. 

18.  Cotton  or  tow  for  stuffing  out  the  heads  of  birds  and 
mammals.  To  economize  space,  but  little  should  be  put  into  the 
bodies  of  the  animals.  The  skulls  of  the  quadrupeds,  except  very 
small  ones,  may  bo  remorod  from  the  skins,  but  carefully  preserved 
with  a  common  mark. 

10.  PArtiu  for  wrapping  up  the  skins  of  birds  and  small  quad- 
rupeds, onrh  sepnratoly.  Tho  paper  supplied  for  botanical  pur- 
poses will  answer  for  this. 
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20.  A  BALL  OF  STOUT  COTTON  TWINE. 

21.  A  SHEET  OF  PARCHMENT. 

22.  Butcher  knife,  scissors,  needles,  and  thread,  for  skin- 
ning and  sewing  op  animals;  also,  some  papers  of  common  pins. 

23.  Blank  labels  of  paper  with  strings  attached  for  marking 
localities,  sex,  &c,  and  tying  to  the  legs  of  the  dried  skins,  or  to 
the  stems  of  plants.  The  name  of  the  expedition  and  of  its  com- 
mander may  be  printed  on  the  npper  margin,  and  of  the  collector 
at  the  right  end  of  the  lower. 

24.  Portfolio  for  collecting  plants. 

25.  Press  for  drying  plants  between  the  blotting-paper.  Pres- 
sure is  applied  by  straps. 

26.  Very  absorbent  paper  for  drying  plants. 

27.  Suffer  paper  for  collecting  plants  in  the  field.  The  same 
paper  may  be  used  for  wrapping  np  skins  of  birds  and  quadrupeds, 
as  well  as  minerals  and  fossils. 

28.  Small  bottles  with  wide  months  for  collecting  and  pre- 
serving insects,  etc.  They  should  always  be  properly  corked  be- 
forehand; 2  and  4  oz.  are  convenient  sizes.  Homoeopathic  bottles 
may  also  be  added  to  advantage. 

29.  Geological  hammer. 

30.  Double-barrelled  gun  and  rifle;  also  shot-belt,  powder- 
flask,  powder,  shot,  percussion  caps,  and  wadding. 

31.  Fine  shot  for  small  birds  and  mammals.  Numbers  3,  6, 
and  9,  or  10,  are  proper  sizes;  the  latter  should  always  be  taken. 

32.  A  pocket  case  of  dissecting  instruments  will  be  very  con- 
venient. 

33.  Blowpipe  apparatus  for  mineralogical  examinations, 

34.  Pocket  vial  for  insects. 

35.  Bottle  of  ether  for  killing  insects. 

36.  Insect  pins,  and  apparatus  for  capturing  insects. 

37.  Cork-lined  boxes. 

38.  Pocket  note-book.  The  kind  made  of  what  is  called  me- 
tallic paper,  with  which  a  pewter  pencil  is  used,  is  much  the  best, 
as  not  liable  to  being  defaced.  Every  specimen  should  have  its 
number,  beginning  with  1,  marked  on  the  label  or  object  itself,  and 
entered  in  the  record,  and  but  a  single  series  for  those  dried  and  in 
ajcohol.  The  different  parts  of  the  same  object  should  have  a  sin- 
gle, common  number,  as  a  skin  and  its  skull  or  skeleton;  a  bird  and 
its  nest  or  eggs,  etc.    Where  several  specimens  of  one  locality  are 
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enclosed  in  bags,  however,  a  single  number  will  suffice,  unless  some 
particular  reference  is  to  be  made  to  any  one  of  tbem.  All  notes 
of  habits,  etc.,  are  to  be  made  in  the  note-book;  but  the  date, 
locality,  and  sex  should  be  marked  in  addition  on  the  label  of  the 
specimen. 

3  EL  INSTRUMENTS,  PRESERVATIVE  MATERIALS,  Ac. 

1.    IMPLEMENTS  FOR  SKINNING. 

The  implements  generally  required  in  skinning  vertebrated  ani- 
mals are :  1.  A  sharp  knife  or  a  scalpel.  2.  A  pair  of  sharp- 
pointed  scissors,  and  one  with  strong  short  blades.  3.  Needles 
and  thread  for  sewing  up  the  incisions  in  the  skin.  4.  A  pair  of 
spring  forceps,  rather  sharp  pointed,  for  adjusting  the  skin  and 
feathers  of  birds,  especially  about  the  head,  and  for  other  purposes. 
5.  A  pair  of  long  forceps  for  introducing  cotton  into  the  neck  of 
animals,  etc.  6.  A  hook  by  which  to  suspend  the  carcass  of  the 
animal  during  the  operation  of  skinning.  To  prepare  the  hook, 
take  a  string,  of  from  one  to  three  feet  in  length,  and  fasten  one 
end  of  it  to  a  stout  fish-hook  which  has  had  the  barb  broken  off. 
By  means  of  a  loop  at  the  other  end,  the  string  may  be  suspended 
to  a  nail  or  awl,  which,  when  the  hook  is  inserted  into  the  body  of 
an  animal,  will  give  free  use  of  both  hands  in  the  operation  of 
skinning. 

2.   PRESERVATIVES. 

The  best  material  for  the  preservation  of  skins  of  animals  con- 
sists of  powdered  arsenious  acid,  or  the  common  arsenic  of  the 
shops.  This  may  be  used  in  two  ways,  either  applied  in  dry  pow- 
der to  the  moist  skin,  or  still  better  mixed  with  alcohol  or  water 
to  the  consistency  of  molasses,  and  put  on  with  a  brush.  Some 
camphor  may  be  added  to  the  alcoholic  solution,  and  a  little  strych- 
nine will  undoubtedly  increase  its  efficacy.  There  are  no  satisfac- 
tory substitutes  for  arsenic ;  but,  in  its  entire  absence,  corrosive 
sublimate,  camphor,  alum,  &c,  may  be  employed.  Many  persons 
prefer  the  arsenical  soap  to  the  pure  arsenic.  This  is  composed 
of  the  following  ingredients:  arsenic  I  oz.;  white  soap  I  oz.;  car- 
bonate of  potash  1  drachm ;  water  6  drachms ;  camphor  2  drachma. 
Cut  the  soap  into  thin  slices,  and  melt  over  a  slow  fire  with  the 
water,  stirring  it  continually :  when  dissolved,  remove  from  the  fire 
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and  add  the  potash  and  arsenic  by  degrees:  dissolve  the  camphor 
in  a  little  alcohol,  and  when  the  mixture  is  nearly  cold  stir  it  in. 

The  proper  materials  for  staffing  ont  skins  will  depend  mnch 
upon  the  size  of  the  animal.  For  small  birds  and  quadrupeds, 
cotton  will  be  found  most  convenient ;  for  the  larger,  tow.  For 
those  still  larger,  dry  grass,  straw,  sawdust,  bran,  or  other  vege- 
table substances,  may  be  used.  Whatever  substance  be  used,  care 
must  be  taken  to  have  it  perfectly  dry.  Under  no  circumstances 
should  animal  matter,  as  hair,  wool,  or  feathers,  be  employed. 

The  bills  and  loral  region,  as  well  as  the  legs  and  feet  of  birds, 
and  the  ears,  lips,  and  toes  of  mammals,  may,  as  most  exposed  to 
the  ravages  of  insects,  be  washed  with  an  alcoholic  solution  of 
strychnine  applied  with  a  brush  to  the  dried  skin ;  this  will  be  an 
almost  certain  safeguard  against  injury. 


3  m.  SKINNING  AND  STUFFING. 

1.    BIRDS. 

Whenever  convenient,  the  following  notes  should  be  made  pre- 
vious to  commencing  the  operation  of  skinning,  as  they  will  add 
much  to  the  value  of  the  specimens  : — 

1.  The  length,  in  inches,  from  tip  of  bill  to  the  end  of  the  tail ; 
the  distance  between  the  two  extremities  of  the  outstretched  wings; 
and  the  length  of  the  wing  from  the  carpal  or  first  joint.  The 
numbers  may  be  recorded  as  follows :  44,  66,  12  (as  for  a  swan), 
without  any  explanation  ;  it  being  well  understood  that  the  above 
measurements  follow  each  other  in  a  fixed  succession.  These 
numbers  may  be  written  on  the  back  of  the  label  attached  to  each 
specimen. 

2.  The  color  of  the  eyes,  that  of  the  feet,  bill,  gums,  membranes, 
caruncles,  &c. 

3.  The  date,  the  locality,  and  the  name  of  the  collector. 

4.  The  sex.     AIL  these  points  should  be  recorded  on  the  label. 
Immediately  after  a  bird  is  killed,  the  holes  made  by  the  shot, 

together  with  the  mouth  and  internal  or  posterior  nostrils,  should 
be  plugged  up  with  cotton,  to  prevent  the  escape  of  blood  and  the 
juices  of  the  stomach.  A  long  narrow  paper  cone  should  be  made ; 
the  bird,  if  small  enough,  thrust  in,  head  foremost,  and  the  open 
2 
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end  folded  down,  taking  care  not  to  bend  or  break  or  bend  tbe  tail 
feathers  in  tbe  operation.* 

When  ready  to  proceed  to  skinning,  remove  tbe  old  cotton  from 
the  throat,  month,  and  nostrils,  and  replace  it  by  fresh.  Then 
take  the  dimensions  from  the  point  of  the  bill  to  the  end  of  the  tail, 
from  the  tip  of  one  wing  to  that  of  the  other,  when  both  are  ex- 
tended, and  from  the  tip  of  tbe  wing  to  the  first  or  carpal-joint,  as 
already  indicated. 

A  recent  author  recommendsf  that  tbe  girth  of  tbe  bird  be 
taken  before  skinning,  by  means  of  a  band  of  stiff  paper  passed 
ronnd  the  middle  of  tbe  body  over  the  wings,  and  pinned  in  the 
form  of  a  ring.  It  is  then  slipped  off  towards  the  feet,  and  after 
the  skin  is  prepared,  is  replaced,  the  stuffing  inserted  being  enough 
to  keep  it  from  falling  off.  The  exact  circumference  of  the  original 
bird  can  thus  be  readily  maintained.  In  fact,  the  ring  may  be 
slipped  on  before  the  stuffing  is  commenced,  and  enough  cotton 
inserted  to  fill  ont  the  shoulders  within  the  paper. 

After  these  preliminaries,  make  an  incision  through  the  skin 
only,  from  the  lower  end  of  the  breast  bone  to  the  anus.  Should 
tbe  intestines  protrude  in  small  specimens,  they  had  better  be  ex- 
tracted, great  care  being  taken  not  to  soil  the  feathers.  Now 
proceed  carefully  to  separate  the  skin  on  each  side  from  the  sub* 
j  a  cent  parte,  until  you  reach  the  knee,  and  expose  the  thigh 
when,  taking  the  leg  in  one  hand,  push  or  thrust  the  knee  up  on 
the  abdomen,  and  loosen  the  skin  around  it  until  you  can  place 
the  scissors  or  knife  underneath,  and  separate  the  joint  with  the 
accompanying  muscles.  Place  a  little  cotton  between  the  skin  and 
body  to  prevent  adhesion.  Loosen  the  skin  about  the  base  of  the 
tail,  and  eut  through  the  vertebras  at  the  last  joint,  taking  care  not 
to  sever  the  basis  of  the  quills.  Suspend  the  body  by  inserting 
the  hook  into  the  lower  part  of  the  back  or  rump,  and  invert  the 
pkin,  loosening  it  carefully  from  the  body.  On  reaching  the  wings, 
which  had  better  be  relaxed  previously  by  stretching  and  pulling, 
loosen  the  6kin  fnom  around  the  first  bone,  and  cut  through  the 
middle  of  it,  or,  if  the  bird  be  6raall  enough,  separate  it  from  the 
next  at  the  elbow.     Continue  the  inversion  of  the  skin  by  drawiug 

*  Crumpled  or  bent  feathers  may  have  much  of  their  elasticity  and 
original  shape  restored  by  dipping  in  hot  water. 

f  Davies'  Naturalist's  Guide.     Edinburgh,  1858,  page  19. 
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it  over  the  neck,  until  the  skull  is  exposed.  Arrived  at  this  point, 
detach  the  delicate  membrane  of  the  ear  from  its  cavity  in  the  skull, 
if  possible,  without  cutting  or  tearing  it ;  then,  by  means  of  the 
thumb-nails,  loosen  the  adhesion  of  the  skin  to  the  other  parts  of 
the  head,  until  you  come  to  the  very  base  of  the  mandibles,  taking 
care  to  cut  through  the  white  nictitating  membrane  of  the  eye, 
when  exposed,  without  lacerating  the  ball.  Scoop  out  the  eyes, 
and,  by  making  one  cut  on  each  side  of  the  head,  through  the 
small  bone  connecting  the  base  of  the  lower  jaw  with  the  skull, 
another  through  the  roof  of  the  mouth  at  the  base  of  the  upper 
mandible,  and  between  the  jaws  of  the  lower,  and  a  fourth  through 
the  skull  behind  the  orbits,  and  parallel  to  the  roof  of  the  mouth, 
you  will  have  freed  the  skull  from  all  the  accompanying  brain  and 
muscle.  Should  anything  still  adhere,  it  may  be  removed  sepa- 
rately. In  making  the  first  two  cuts,  care  must  be  taken  not  to 
injure  or  sever  the  zygoma,  a  small  bone  extending  from  the  base 
of  the  upper  mandible  to  the  base  of  the  lower  jaw-bone.  Clean 
off  every  particle  of  muscle  and  fat  from  the  head  and  neck,  and, 
applying  the  preservative  abundantly  to  the  skull,  inside  and  out, 
as  well  as  to  the  skin,  restore  these  parts  to  their  natural  position. 
In  all  the  preceding  operations,  the  skin  should  be  handled  as  near 
the  point  of  adhesion  as  possible,  especial  care  being  taken  not  to 
stretch  it. 

Finely  powdered  plaster  of  Paris,  chalk,  or  whiting,  may  be 
used  to  great  advantage  by  sprinkling  on  the  exposed  surface  of 
the  carcass,  and  inside  of  skin,  to  absorb  the  grease  and  blood. 

An  excellent  suggestion  of  Mr.  Davies,  the  author  just  quoted, 
in  the  case  of  greasy,  fatty,  or  bloody  specimens,  is  to  have  strips 
of  calico  or  cotton  cloth,  and  to  baste  them  on  the  inside  of  the 
skin  along  the  edges  of  the  incision,  so  that  they  may  project  a 
little  beyond  the  feathers.  This  will  be  exceedingly  effectual  in 
keeping  the  feathers  clean.  The  cloth  should  be  applied  as  soou 
as  the  edges  of  the  first  incision  are  raised  enough  to  admit  of  it. 
This  will  answer  the  additional  purpose  of  preventing  the  stretch- 
ing of  the  skin. 

The  next  operation  is  to  connect  the  two  wings  inside  of  the 
skin  by  means  of  a  string,  which  should  be  passed  between  the 
lower  ends  of  the  two  bones  forming  the  forearm,  previously,  how- 
ever, cutting  off  the  stump  of  the  arm,  if  still  adhering  at  the  elbow 
Tie  the  two  ends  of  the  strings  so  that  the  wings  shall  be  kept  at 
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the  same  distance  apart  as  when  attached  to  the  body.  Skin  the 
leg  down  to  the  scaly  part,  or  tarsus,  and  remove  all  the  mnscle. 
Apply  the  arsenic  to  the  bone  and  skin,  and,  wrapping  cotton 
round  the  bone,  pnll  it  back  to  its  place.  Remove  all  the  mnscle 
and  fat  which  may  adhere  to  the  base  of  the  tail  or  the  skin,  and 
put  on  plenty  of  the  preservative  wherever  this  can  be  done.  Lift 
up  the  wing,  and  remove  the  muscle  from  the  forearm  by  making 
an  incision  along  it.  In  many  cases,  the  two  joints  may  be  exposed 
by  carefully  slipping  down  the  skin  towards  the  wrist-joint,  the 
adhesion  of  the  quills  to  the  bone  being  loosened :  this  is,  however, 
scarcely  an  advisable  method.  It  is  perhaps  generally  better  to 
clean  the  forearm  from  the  inside  before  tying  the  wings. 

The  bird  is  now  to  be  restored  to  something  like  its  natural 
shape  by  means  of  a  filling  of  cotton  or  tow.  Begin  by  opening 
the  mouth  and  putting  cotton  into  the  orbits  and  upper  part  of 
the  throat,  until  these  parts  have  their  natural  shape.  Next 
take  tow  or  cotton,  and  after  making  a  roll  rather  less  in  thickness 
than  the  original  neck,  put  it  into  the  skin,  and  push  firmly  into 
the  base  of  the  skull.  This  can  best  be  done  by  means  of  long 
forceps.  By  means  of  this,  you  can  reduce  or  contract  the  neck 
if  too  much  stretched.  Fill  the  body  with  cotton,  not  quite  to 
its  original  dimensions,  and  sew  up  the  incision  in  the  skin,  com- 
mencing at  the  upper  end,  and  passing  the  needle  from  the  inside 
outwards ;  tie  the  legs  and  mandibles  together,  adjust  the  fea- 
thers, and,  after  preparing  a  cylinder  of  paper  the  size  of  the 
bird,  or  using  one  previously  prepared  as  suggested  on  page  18, 
push  the  skin  into  it  so  as  to  bind  the  wings  closely  to  the  sides. 
The  cotton  may  be  put  in  loosely,  or  a  body  the  size  of  the  original 
made  by  wrapping  with  threads.  If  the  bird  have  long  legs  and 
neck,  these  had  better  be  folded  down  over  the  body,  and  allowed 
to  dry  in  that  position.  Economy  of  space  is  a  great  object  in 
keeping  skins,  and  such  birds  as  herons,  geese,  swans,  &c,  occupy 
too  much  room  when  outstretched. 

In  some  instances,  as  among  the  ducks,  woodpeckers,  &c,  the 
head  is  so  large  that  the  skin  of  the  neck  cannot  be  drawn  over  it. 
In  such  cases,  skin  the  neck  down  to  the  base  of  the  skull,  and  cut 
it  off  there.  Then  draw  the  head  out  again,  and,  making  an  in- 
cision on  the  outside,  down  the  back  of  the  skull,  skin  the  head. 
Be  careful  not  to  make  too  long  a  cut,  and  to  sew  up  the  incision 
again. 
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The  sex  of  the  specimen  may  be  ascertained  after  skinning,  by 
making  an  incision  in  the  side  near  the  vertebrae,  and  exposing  the 
inside  surface  of  the  "  small  of  the  back."  The  generative  organs 
will  be  found  tightly  bound  to  this  region  (nearly  opposite  to  the 
last  ribs),  and  separating  it  from  the  intestines.  The  testicles  ot 
the  male  will  be  observed  as  two  spheroidal  or  ellipsoidal  whitish 
bodies,  varying  with  the  season  and  species,  from  the  size  of  a  pin's 
head  to  that  of  a  hazel-nut.  The  ovaries  of  the  female,  consisting 
of  a  flattened  mass  of  spheres,  variable  in  size  with  the  season,  will 
be  found  in  the  same  region. 

Some  writers  advise  a  very  careful  cleaning  out  of  the  skull, 
without  cutting  away  any  of  the  bones,  so  that  the  skin,  if  other- 
wise useless,  will  at  any  time  furnish  a  skull  for  the  osteological 
series.  This,  however,  requires  so  much  more  time,  that  it  can 
scarcely  be  done  on  a  journey,  and  a  skull  can  generally  be  better 
obtained  from  another  specimen,  too  much  shot,  perhaps,  to  be 
skinned. 

The  breast  bone  with  its  attachments,  of  at  least  one  specimen 
of  each  species,  should  be  cleaned  and  preserved. 

For  transportation,  each  skin  of  mammals  as  well  as  of  birds 
should,  when  possible,  be  wrapped  in  paper,  or  else  arranged  in 
trays  lined  with  cotton,  and  the  interstices  filled  with  the  same 
material. 

2.   MAMMALS. 

The  mode  of  preparing  mammals  is  precisely  the  same  as  for 
birds,  in  all  its  general  features.  Care  should  be  takes  not  to 
make  too  large  an  incision  along  the  abdomen.  The  principal 
difficulty  will  be  experienced  in  skinning  the  tail.  To  effect  this, 
pass  the  slipknot  of  a  piece  of  strong  twine  over  the  severed  eud 
of  the  tail,  and,  fastening  the  vertebrae  firmly  to  some  support,  pull 
the  twine  towards  the  tip  until  the  skin  is  forced  off.  Should  the 
animal  be  large,  and  an  abundance  of  preservative  not  at  hand, 
the  skin  may  remain  inverted.  In  all  cases,  it  should  be  tho- 
roughly and  rapidly  dried.  Further  remarks  on  this  subject  will 
be  found  in  the  introductory  chapter. 

The  tails  of  some  mammals  cannot  be  skinned  as  directed  above. 
This  is  particularly  the  case  with  beavers,  opossums,  and  those 
species  which  use  their  tail  for  prehension  or  locomotion.  Here 
the  tail  is  usually  supplied  with  numerous  tendinous  muscles,  which 
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reguire  it  to  be  skinned  by  making  a  cut  along  the  lower  surface 
or  right  side,  nearly  from  one  end  to  the  other,  and  removing  the 
bone  and  flesh.  It  should  then  be  sewed  np  again,  after  a  previous 
stuffing. 

For  the  continued  preservation  of  hair  or  fur  of  animals  against 
the  attacks  of  moths  and  other  destructive  insects,  it  may  be  satu- 
rated with  a  solution  of  arsenic  in  water  to  be  strained  and  applied 
rather  warm.     A  little  strychnine  added  will  be  of  much  service. 

A  free  use  of  tobacco  scraps  among  skins,  though  no  security 
against  the  attacks  of  insects,  will  be  of  use.  Kreosote  is  also  an 
excellent  remedy,  though  a  disagreeable  one.  The  Persian  Insect 
powder  (made  from  the  leaves  and  stems  of  Pyrethrum,  and  form- 
ing the  basis  of  the  so-called  magnetic  powders  of  Lyon  and 
others),  when  fresh,  will  also  keep  off  insects.  Perhaps  none  of 
these  remedies,  including  ether,  chloroform  and  turpentine,  will 
kill  larvae ;  they  may  repel  the  perfect  insect,  but  when  the  eggs 
are  laid,  there  is  scarcely  any  remedy  except  exposing  the  skins  to 
a  temperature  a  little  below  that  of  boiling  water  for  ten  or  twelve 
hours,  and  thus  drying  up  the  egg  or  grub.  The  best  plan  there- 
fore will  be  to  keep  the  skins  clean,  and  not  packed  too  tightly, 
and  in  close  fitting  drawers  or  trays.     (See  also  page  8.) 

3.   REPTILES. 

The  larger  lizards,  such  as  those  exceeding  twelve  or  eighteen 
inches  in  length,  may  be  skinned  according  to  the  principles  above 
mentioned,  and  then  dried,  although  preservation  in  spirit,  when 
possible,  is  preferable  for  all  reptiles. 

Large  frogs  and  salamanders  may  likewise  be  skinned,  although 
cases  where  this  will  be  advisable  are  verv  rare. 

Turtles  and  large  snakes  will  require  this  operation. 

To  one  accustomed  to  the  skinning  of  birds,  the  skinning  of  frogs 
or  other  reptiles  will  present  no  difficulties. 

The  skinning  of  a  snake  is  still  easier.  Open  the  month  and 
separate  the  skull  from  the  vertebral  column,  detaching  all  sur- 
rounding muscles  adherent  to  the  skin.  Next,  tie  a  string  around 
the  stump  of  the  neck  thus  exposed  (see  figure),  and,  holding  on 
by  this,  strip  the  skin  down  to  the  extremity  of  the  tail.  The  skin 
thus  inverted  should  be  restored  to  its  proper  state,  and  then  put 
in  spirit  or  stuffed,  as  convenient     Skins  of  reptiles  may  be  stuffed 
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with  either  sand  or  sawdust,  by  the  use  of  which  their  shape  is 
more  easily  restored,  or  they  may  be  simply  flattened  oat. 


Turtles  and  tortoises  are  more  difficult  to  prepare  in  this  way, 
although  their  skinning  can  be  done  quite  rapidly.  "The  breast- 
plate must  be  separated  by  a  knife  or  saw  from  the  back,  and,  wheu 
the  viscera  and  fleshy  parts  have  been  removed,  restored  to  its  posi- 
tion. The  skin  of  the  head  and  neck  must  be  turned  inside  out, 
as  far  as  the  head,  and  the  vertebrae  and  flesh  of  the  neck  should 
be  detached  from  the  head,  which,  after  being  freed  from  the  flesh, 
the  brain,  and  the  tongue,  may  be  preserved  with  the  skin  of  the 
neck  In  skinning  the  legs  and  the  tail,  the  skin  must  be  turned 
inside  out,  and,  the  flesh  having  been  removed  from  the  bones,  they 
are  to  be  returned  to  their  places  by  redrawing  the  skin  over  them, 
first  winding  a  little  cotton  or  tow  around  the  bones  to  prevent  the 
skin  adhering  to  them  when  it  dries.'9 — Richard  Owen. 

Another  way  of  preparing  these  reptiles  is  as  follows :  Make  two 
incisions,  one  from  the  anterior  end  of  the  breastplate  to  the  sym- 
physis of  the  lower  jaw,  and  another  from  the  posterior  end  of  the 
breastplate  to  the  vent  or  tip  of  the  tail ;  skin  off  these  regions  and 
remove  all  fleshy  parts  and  viscera  without  touching  the  breastplate 
itself.  Apply  the  preservative,  stuff,  and  sew  up  again  both  inci- 
sions. 

"  When  turtles,  tortoises,  crocodiles,  or  alligators,  are  too  large 
to  be  preserved  whole  in  liquor,  some  parts,  as  the  head,  the  whole 
viscera  stripped  down  from  the  neck  to  the  vent,  and  the  cloaca, 
should  be  put  into  spirit  or  solution." — B.  Owes. 

4.   FISHES. 

As  a  general  rule,  fishes,  when  not  too  large,  are  best  preserved 
entire  in  spirits. 
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Nevertheless,  they  may  be  usefully  skinned  and  form  collections, 
the  value  of  which  is  not  generally  appreciated.  In  many  cases, 
too,  when  spirit  or  solutions  cannot  be  procured,  a  fish  may  be  pre- 
served which  wonld  otherwise  be  lost. 

There  are  two  modes  of  taking  the  skin  of  a  fish  :  1.  The  whole 
animal  can  be  skinned  and  staffed  like  a  bird,  mammal,  or  reptile. 
2.  One-half  of  the  fish  can  be  skinned,  and  nevertheless  its  natural 
form  preserved. 

Sharks,  skates,  sturgeons,  garptkes  or  garfishes,  mudfishes,  and  all 
those  belonging  to  the  natural  orders  of  Placoids  and  Ganoids, 
should  undergo  the  same  process  as  given  above  for  birds,  mammals, 
and  reptiles.  An  incision  should  be  made  along  the  right  side,  the 
left  always  remaining  intact,  or  along  the  belly.  The  skin  is  next 
removed  from  the  flesh,  the  fins  cut  at  their  bases  under  the  skin, 
and  the  latter  inverted  until  the  base  of  the  skull  is  exposed.  The 
inner  cavity  of  the  head  should  be  cleaned,  an  application  of  pre- 
servative made,  and  the  whole,  after  being  stuffed  in  the  ordinary 
way,  sewed  up  again.  Fins  may  be  expanded  when  wet,  on  a  piece 
of  stiff  paper,  which  will  keep  them  sufficiently  stretched  for  the 
purpose.  A  varnish  may  be  passed  over  the  whole  body  and  fins, 
to  preserve  somewhat  the  color. 

In  the  case  of  Ctenoxds,  perches,  and  allied  genera ;  and  Cycloids 
trouts,  suckers,  and  allied  genera;  one-half  of  the  fish  may  be  skin- 
ned and  preserved.  To  effect  this,  lay  the  fish  on  a  table  with 
the  left  side  up ;  the  one  it  is  intended  to  preserve.  Spread  out 
the  fins  by  putting  underneath  each  a  piece  of  paper,  to  which  it 
will  adhere  on  drying.  When  the  fins  are  dried,  turn  the  fish  over, 
cut  with  scissors  or  a  knife  all  around  the  body,  a  little  within  the 
dorsal  and  ventral  lines,  from  the  upper  and  posterior  part  of  the 
head,  along  the  back  to  the  tail,  across  the  base  of  the  caudal  fin 
down,  and  thence  along  the  belly  to  the  lower  part  of  the  head 
again.  The  dorsal,  caudal,  and  anal  fins,  cut  below  their  articula- 
tions. This  done,  separate  the  whole  of  the  body  from  the  left 
side  of  the  skin,  commencing  at  the  tail.  "When  near  the  head, 
cut  off  the  body,  with  the  right  ventral  and  pectoral  fins,  and  pro- 
ceed by  making  a  section  of  the  head  and  removing  nearly  the  half 
of  it.  Clean  the  inside,  and  pull  out  the  left  eye,  leaving  only  the 
cornea  and  pupil.  Cut  a  circular  piece  of  black  paper  of  the  size 
of  the  orbit  and  place  it  close  to  the  pupil.  .Apply  the  preserva- 
tive, fill  the  head  with  cotton  as  well  as  the  body.     Turn  over  the 


25 

• 

skin  and  fix  it  on  a  board  prepared  for  that  purpose.  Pin  or  tack 
it  down  at  the  base  of  the  fins.  Have  several  narrow  bands  of 
paper  to  place  across  the  body  in  order  to  give  it  a  natural  form, 
and  let  it  dry.  The  skins  may  be  taken  off  the  board  or  remain 
fixed  to  it,  when  sent  to  their  destination,  where  they  should  be 
placed  on  suitable  boards  of  proper  size,  for  permanent  preserva- 
tion. 

Such  a  collection  of  well-prepared  fishes  will  be  useful  to  the 
practical  naturalist,  and  illustrate,  in  a  more  complete  manner,  to 
the  public  the  diversified  forms  and  characters  of  the  class  of  fishes 
which  specimens  preserved  in  alcohol  do  not  so  readily  show. 

These  skins  may  also  be  preserved  in  alcohol. 


i  IV.  PRESERVING  IN  LIQUIDS,  AND  BY  OTHER  MODE8 

BESIDES  SKINNING. 

I.   GENERAL  REMARKS. 

The  best  material  for  preserving  animals  of  moderate  size  is 
alcohol.  When  spirits  cannot  be  obtained,  the  following  substi- 
tutes may  be  used  : — 

I.  Goadby's  Solution. — A.  The  aluminous  fluid,  composed  of 
rock  salt,  4  ounces;  alum,  2  ounces;  corrosive  sublimate,  4 
grains  ;  boiling  water,  2  quarts.  B.  The  saline  solution,  composed 
of  rock-salt,  8  ounces ;  corrosive  sublimate,  2  grains ;  boiling 
water,  1  quart.     To  be  well  stirred,  strained,  and  cooled. 

II.  A  strong  brine,  to  be  used  as  hereafter  indicated  for 
Goadby's  Solution. 

III.  In  extreme  cases,  dry  salt  may  be  used,  and  the  specimens 
salted  down  like  herring,  &c. 

The  alcohol,  when  of  the  ordinary  strength,  may  be  diluted  with 
one-fifth  of  water,  unless  it  is  necessary  to  crowd  the  specimens 
very  much.  The  fourth  proof  whiskey  of  the  distillery,  or  the 
high  wines,  constituting  an  alcohol  of  about  60  per  cent,  will  be 
found  best  suited  for  collections  made  at  permanent  stations  and 
for  the  museum.  Lower  proofs  of  rum  or  whiskey  will  also  answer, 
but  the  specimen  must  not  be  crowded  at  all. 

To  use  Goadby's  Solution,  the  animal  should  first  be  macerated 
for  a  few  hours  in  fresh  water,  to  which  about  half  its  volume  of 
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fvr  we**  day*,  tb*  f^djfttsBf  maj  be  tranfferred  to  fresh  eoraeD- 
t  fated  ^lnv/Tx,  Witts  the  ataflri»e*E  fluid  is  used  to  preserve 
vertebrate  atiitaalk,  tbete  «bo*M  sot  remain  is  it  for  sore  than  & 
kw  day* :  after  tbk,  tfcey  are  to  be  -soaked  in  fresh  water,  and 
tra*wfcmd  V)  the  saJine  sofetkro.  Ad  immersion  of  some  weeks 
in  tie  aluminous  (told  will  eaase  a  destruction  of  tlie  bones. 
ft}*da»*fts  isu«t  be  kept  submerged  in  these  fluids.  Hie  success 
of  the  operation  will  depend  rery  much  upon  the  use  of  a  weak 
solution  in  the  first  instance,  and  a  change  to  the  saturated  fluid 
by  owe  or  two  intermediate  steps. 

The  collector  should  have  a  small  keg,  jar,  tin  box,  or  other 
suitable  vessel,  partiailj  filled  with  liquor,  into  which  specimens 
way  be  thrown  (alive  if  possible)  as  collected.  The  entrance  of 
the  spirit  into  the  carities  of  the  body  should  be  facilitated  bj 
opening  the  mouth,  making  a  small  incision  in  the  abdomen  a 
half  or  one  inch  long,  or  by  injecting  the  liquor  into  the  intestines 
through  the  anus,  by  means  of  a  small  syringe.  After  the  animal 
has  soaked  for  some  weeks  in  this  liquor,  it  should  be  transferred 
to  fresh.  Care  should  be  taken  not  to  crowd  the  specimens  too 
much.  When  it  is  impossible  to  transfer  specimens  to  fresh  spirits 
from  time  to  time,  the  strongest  alcohol  should  be  originally  used. 

To  pack  the  larger  specimens  for  transportation,  procure  a  small 
keg,  which  has  been  properly  swelled,  by  allowing  water  to  stand 
in  it  for  a  day  or  two,  and  from  this  extract  the  head  by  knocking 
off  the  upper  hoops.  Great  care  must  be  takeu  to  make  such 
murks  on  the  hoops  and  head  as  will  assist  in  their  being  replaced 
in  precisely  the  same  relative  position  to  each  other  and  the  keg 
that  they  originally  held.  At  the  bottom  of  the  keg  place  a  layer 
of  tow  or  rags,  moistened  in  liquor,  then  one  of  specimens,  then 
another  of  tow  and  another  of  specimens,  and  so  on  alternately 
until  the  keg  Is  tntirety  Jiifcd,  exclusive  of  the  spirit.  Replace  the 
head,  drive  down  the  hoops,  and  fill  completely  with  spirits  by 
pouring  through  the  bung-hole.  Allow  it  to  stand  at  least  half  an 
hour,  and  thou,  supplying  the  deficiency  of  the  liquor,  insert  the 
bung  and  fasten  It  securely.  An  oyster-can  or  other  tin  vessel 
may  be  used  to  groat  advantage,  in  which  case  the  aperture  should 
be  soldered  up  and  the  vessel  ini*'**"-*  »  %  box.  A  g1*^  *r  or 
bottle  may  also  be  employed,  bu  *iWMiys  a  risl  -••■« 

and  leaking.     The  specimens  ro*'  ^sported 
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vessels  referred  to  on  pages  9  and  13,  and  also  in  the  tin  pre- 
serving cans.  In  the  absence  of  tow  or  rags,  chopped  straw,  fine 
shavings,  or  dry  grass  may  be  substituted. 

It  will  conduce  greatly  to  the  perfect  preservation  of  the  speci- 
mens, during  transportation,  if  each  one  is  wrapped  up  in  cotton 
doth,  or  even  paper.  A  number  of  smaller  specimens  may  be 
rolled  successively  in  the  same  wrapper.  In  this  way,  friction,  and 
the  consequent  destruction  of  scales,  fins,  Ac,  will  be  prevented 
almost  entirely.  The  travelling  bags  described  on  p.  13  will  answer 
the  same  purpose. 

Should  the  specimens  to  be  packed  vary  in  size,  the  largest 
should  be  placed  at  the  bottom.  If  the  disproportion  be  very 
great,  the  delicate  objects  at  the  top  must  be  separated  from  those 
below  by  means  of  some  immovable  partition,  which,  in  the  event 
of  the  vessel  being  inverted,  will  prevent  crushing.  The  most  im- 
perative rule,  however,  in  packing,  is  to  have  the  vessel  perfectly 
full,  any  vacancy  exposing  the  whole  to  the  risk  of  loss. 

It  is  sometimes  necessary  to  guard  against  the  theft  of  the  spirit 
employed  by  individuals  who  will  not  be  deterred  from  drinking  it 
by  the  presence  of  reptiles,  &c.  This  may  be  done  by  adding  a 
small  quantity  of  tartar  emetic,  ipecacuanha,  quassia,  or  some  other 
disagreeable  substance.  The  addition  of  a  little  arsenic  will  add 
to  the  preservative  power  of  the  spirit.  A  small  quantity  of  soap 
is  said  to  have  a  remarkable  effect  in  preserving  the  color ;  a  little 
saltpetre  appears  to  have  also  the  same  effect. 

2.  V2BTEBRATK8. 

Mammals  and  birds  should  always  have  an  incision  made  in  the 
abdomen  to  admit  the  spirit.  In  the  former  the  skin  on  each  side 
of  the  cut  should  also  be  raised  or  separated  from  its  attachment 
to  the  subjacent  walls,  to  prevent  the  hair  from  coming  off.  Where 
several  specimens  of  a  kind  are  preserved  it  will  be  well  to  remove 
the  intestines  entirely  from  some  of  them,  to  insure  their  sound 
preservation. 

Fishes  over  five  or  six  inches  in  length  should  also  have  the 
abdominal  incision.  Specimens  with  the  scales  and  fins  perfect 
should  be  selected,  and,  if  convenient,  stitched,  pinned,  or  wrapped 
in  bits  of  muslin,  &c,  to  preserve  the  scales;  placing  them  in  the 
lino  bags  will  answer  the  latter  object.    In  general,  fishes  under 
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twelve  or  fifteen  inches  in  length  should  be  chosen.  The  skins  of 
larger  ones  may  be  pot  in  liquor.  It  is  important  to  collect  even 
the  smallest.  The  same  principles  apply  to  the  other  vertebrata. 
The  smallest  and  most  delicate  specimens  may  be  placed  in 
bottles  or  vials,  and  packed  in  the  larger  vessels  with  the  other 
specimens. 

3.  INVKRTEBBATB8.* 

Insects,  Bugs,  Ac. — The  harder  kinds  may  be  put  in  liquor,  as 
above,  bat  the  vessel  or  bottle  should  not  be  very  large.  Butter- 
flies, wasps,  flies,  Ac.,  should  be  pinned  in  boxes,  or  packed  in 
layers  with  soft  paper  or  cotton.  Minute  species  should  be  care- 
fully sought  under  stones,  bark,  dung,  or  flowers,  or  swept  with  a 
small  net  from  grass  or  leaves.  They  may  be  put  in  quills,  small 
cones  of  paper,  or  in  glass  vials.  They  can  be  readily  killed  by 
immersing  the  bottles,  &c,  in  which  they  are  collected,  in  hot 
water,  or  exposing  them  to  the  vapor  of  ether.  Large  beetles, 
however,  can  generally  only  be  killed  by  piercing  with  some  poi- 
sonous solution,  as  strychnine. 

When  possible,  a  number  of  oz.  or  2  oz.  vials,  with  very  wide 
mouths,  well  stopped  by  corks,  should  be  procured,  in  which  to 
place  the  more  delicate  invertebrata,  as  small  Crustacea,  worms, 
roollusca,  &c. 

It  will  frequently  be  found  convenient  to  preserve  or  transport 
insects  pinned  down  in  boxes.  The  bottoms  of  these  are  best 
lined  with  cork  or  soft  wood.  The  accompanying  figures  will  ex- 
plain, better  than  any  description,  the  particular  part  of  different 
kinds  of  insects  through  which  the  pin  is  to  be  thrust ;  beetles 
(Fig.  1)  being  pinned  through  the  right  wing-cover  or  elytra ;  all 
others  through  the  middle  of  the  thorax,  as  in  Fig.  2. 

The  traveller  will  find  it  very  convenient  to  carry  about  him  a 
vial  having  a  broad  mouth,  closed  by  a  tight  cork.  In  this  should 
be  contained  a  piece  of  camphor,  or,  still  better,  of  sponge  soaked 
in  ether,  to  kill  the  insects  collected.  From  this  the  specimens 
should  be  transferred  to  other  bottles.  They  may,  if  not  hairy,  be 
killed  by  immersing  directly  in  alcohol. 

*  A  separate  pamphlet  in  reference  to  collecting  insects  will  be  pub- 
lished by  the  Institution,  and  a  special  ch*r*«*  -*u  marine  ^  irf^tes 
will  be  found  at  the  end  of  the  presen 
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A  lump  of  camphor  may  be  placed  in  a  piece  of  cotton  cloth  and 
pinned  firmly  in  the  corner  of  the  box  containing  dried  insects,  for 
the  purpose  of  preventing  the  ravages  of  larvae.  A  few  drops  of 
kreosote  occasionally  introduced  will  also  answer  the  same  purpose. 


Fig.  1. 


Fig.  2. 


Sea-urchins  and  starfishes  may  be  dried,  after  having  been  pre- 
viously immersed  for  a  minute  or  two  in  boiling  water,  and  packed 
up  in  cotton,  or  any  soft  material  which  may  be  at  hand. 

The  hard  parts  of  coral,  and  shells  of  mollusca  may  also  be  pre- 
served in  a  dried  state.  The  soft  parts  are  removed  by  immersing 
the  animals  for  a  minute  or  two  in  hot  water,  and  washing  clean 
afterwards.  The  valves  of  bivalve  shells  should  be  brought  to- 
gether by  a  string. 

Wingless  insects,  such  as  spiders,  scorpions,  centipedes  or  thou- 
sand-legs, earth-worms,  hair-worms,  and  generally  all  worm-like 
animals  found  in  the  water,  should  be  preserved  in  alcoholic  liquor, 
and  in  small  bottles  or  vials. 


i  V.  EMBRYOS. 

Much  of  the  future  progress  of  zoology  will  depend  upon  the 
extent  and  variety  of  the  collections  which  may  be  made  of  the 
embryos  and  foetuses  of  animals.     No  opportunity  should   be 
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omitted  to  procure  these  and  preserve  them  in  spirits.  All  stages 
of  development  are  equally  interesting,  and  complete  series  for  the 
same  species  would  be  of  the  highest  importance.  Whenever  any 
female  mammal  is  killed,  the  uterus  should  be  examined  for  em- 
bryos. When  eggs  of  birds,  reptiles,  or  fish  are  emptied  of  their 
young,  these  should  be  preserved.  It  will  be  sufficiently  evident 
that  great  care  is  required  to  label  the  specimens,  as  in  most  cases 
it  will  be  impossible  to  determine  the  species  from  the  zoological 
characters. 

Whenever  the  abundance  of  specimens  will  warrant  it,  as  many 
as  fifty  eggs  of  the  same  kind  of  bird,  in  different  degrees  of  deve- 
lopment, may  be  collected,  care  being  taken  to  crack  the  egg  at 
the  blunt  end,  to  facilitate  the  entrance  of  the  spirit. 


I  VI.  NESTS  AND  EGGS* 

Nothing  forms  a  more  attractive  feature  in  a  museum,  or  is  more 
acceptable  to  amateurs,  than  the  nests  and  eggs  of  birds.  These 
should  be  collected  whenever  they  are  met  with,  and  in  any  number 
procurable  for  each  species,  as  they  are  always  in  demand  for  pur- 
poses of  exchange.  Hundreds  of  eggs  of  any  species  with  their 
nests  (or  without,  when  not  to  be  had)  will  be  gladly  received. 

Nests  require  little  preparation  beyond  packing  so  as  to  be 
secure  from  crumbling  or  injury.  Each  one  should  be  placed  in  a 
box  or  ring  of  paper  just  large  enough  to  hold  it.  The  eggs  of 
each  nest,  when  emptied,  may  be  replaced  in  it  and  the  remaining 
space  filled  with  cotton. 

Eggs,  when  fresh,  and  before  the  chick  has  formed,  may  be 
emptied  by  making  small  pin-holes  on  opposite  sides,  and  blowing 
or  sucking  out  the  contents.  Should  hatching  have  already  com- 
menced, an  aperture  may  be  made  in  one  side  by  carefully  pricking 
with  a  fine  needle  round  a  small  circle  or  ellipse,  and  thus  cutting 
out  a  piece.  The  larger  kinds  should  be  well  washed  inside,  and  nil 
allowed  to  dry  before  packing  away.  If  the  egg  be  too  small  for 
the  name,  a  number  should  be  marked  on  it  with  ink  corresponding 
to  a  memorandum  list.  Little  precaution  is  required  in  packing, 
beyond  arranging  in  layers  with  cotton  and  having  the  box  entirely 

*  A  separate  pamphlet  has  been  published  by  the  Institution  in  regard 
to  the  collecting  of  nests  and  effgs. 
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filled.  It  is  always  better  to  wrap  each  egg  in  a  loose  coat  of 
cotton  before  arranging  in  layers,  and  they  should  be  packed  in 
small  wooden  boxes. 

Cracked  eggs  should  have  strips  of  tissue  paper  pasted  over  the 
line  of  fracture ;  or  the  crack  may  be  painted  over  with  collodion 
while  the  sides  are  pressed  together. 

The  parent  bird  should  be  secured,  and  either  skinned  entire  or 
the  head  and  wing  kept  to  identify  the  species. 

The  eggs  of  reptiles,  provided  with  a  calcareous  shell,  can  be 
prepared  in  a  similar  way. 

The  eggs  of  fishes,  salamanders,  and  frogs  may  be  preserved  in 
spirits,  and  kept  in  small  vials  or  bottles.  A  label  should  never 
be  omitted. 

i  YII.  PREPARATION  OF  SKELETONS. 

Skulls  of  animals  may  be  rapidly  prepared  by  boiling  in  water 
for  a  few  hours.  A  little  potash  or  lye  added  will  facilitate  the 
removal  of  the  flesh. 

Skeletons  may  be  roughly  prepared  in  the  field  by  skinning  the 
animal  and  removing  all  the  viscera,  together  with  as  much  of  the 
flesh  as  possible.  Whenever  practicable,  they  should  be  allowed 
to  soak  a  few  hours  in  water  to  extract  the  blood.  The  bones 
should  then  be  exposed  to  the  sun  or  air  until  completely  dried. 
Previously,  however,  the  brain  of  large  animals  should  be  removed 
by  separating  the  skull  from  the  spine,  and  extracting  the  brain 
through  the  large  hole  in  the  back  of  the  head.  The  head  may  be 
cleaned  by  boiling.  In  case  it  becomes  necessary  to  disjoint  a 
skeleton,  care  should  be  taken  to  attach  a  common  mark  to  all  the 
pieces,  especially  when  more  than  one  individual  is  packed  in  the 
same  box. 

Skulls  and  skeletons  may  frequently  be  picked  up,  already  cleaned 
by  other  animals  or  exposure  to  weather.  By  placing  small  animals 
near  an  ant's  nest,  or  in  water  occupied  by  tadpoles  or  small  Crus- 
tacea, very  beautiful  skeletons  may  often  be  obtained.  The  sea- 
beach  sometimes  affords  rich  treasures  in  the  remains  of  porpoises, 
whales,  large  fishes,  as  sharks,  and  other  aquatic  species. 

Although,  to  save  time  and  opportunities  in  the  field,  it  is 
usually  necessary  to  prepare  skulls  by  boiling  in  water,  as  just  ex- 
plained, the  process  is  sometimes  apt  to  leave  the  bones  colored, 
or  even  somewhat  greasy.     The  best  method  of  preparing  skulls 
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and  skeletons  for  a  museum  is  undoubtedly,  after  catting  away  the 
greater  mass  of  flesh,  that  of  macerating,  or  allowing  them  to  remain 
in  cold  water  until  the  decaying  flesh  separates  from  the  bones. 
At  first,  the  water,  as  it  becomes  charged  with  blood,  is  poured 
off  and  replaced  by  fresh ;  after  this  is  repeated  for  a  time,  the 
flesh  becomes  bleached,  and  the  bones  may  then  be  suffered  to 
remain  as  long  as  necessary  (sometimes  for  weeks),  removing  the 
specimen  from  time  to  time  and  scraping  off  the  softening  flesh. 
After  this  has  been  all  removed  and  the  bones  well  scrubbed  under 
water  with  a  stiff  brush,  they  should  be  soaked  a  little  longer  to 
remove  any  remnant  of  infiltrated  blood.  Daring  these  operations, 
care  must  be  taken  not  to  injure  or  separate  any  of  the  ligaments. 
Shreds  of  tendon  may  be  cat  off  with  a  sharp  knife  or  pair  of  scis- 
sors. The  ligaments  may  then,  according  to  Eyton,*  be  converted 
into  a  tough,  leathery  substance  by  immersion  in  a  liquid  prepared 
by  making  a  saturated  solution  of  common  alum  and,  when  cold, 
diluting  it  with  an  equal  quantity  of  water,  and  adding  half  an 
ounce  of  common  salt  for  every  half  pound  of  alum.  If  the  bones 
are  free  from  blood,  twenty-four  hoars'  immersion  will  be  sufficient; 
large  birds  or  other  animals  may  require  nearly  a  week.  When 
removed  from  the  solution,  the  bones  must  be  washed  under  a  cur- 
rent of  water,  or  in  a  basin,  and  then  allowed  to  dry  in  any  desira- 
ble position. 

It  is  important,  in  preparing  skeletons,  not  to  allow  the  flesh  to 
dry  too  soon  on  the  bones,  or,  at  least,  to  allow  them  to  soak  in 
water  for  a  time  before  drying,  as  the  subsequent  operations  will 
be  rendered  much  easier. 

Greasy  skulls  or  bones  can  be  readily  cleaned  by  immersion  in 
ether  for  a  length  of  time.  The  ether  should  be  kept  in  a  tight 
jar,  and  every  precaution  taken  to  prevent  undue  proximity  to  a 
light  or  the  fire,  the  vapor  being  exceedingly  explosive.  A  sim- 
pler method  consists  in  boiling  them  in  a  large  quantity  of  water, 
having  a  little  potash  added. 


I  VIII.  PLANTS. 

The  collector  of  plants  requires  but  little  apparatus ;  a  few  quires 
or  reams  of  unsized  paper,  of  folio  size,  will  furnish  all  that  w  ill  be 

*  Ibis,  1, 1859,  55. 
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needed.  The  specimens  as  gathered  may  be  placed  in  a  tin  box, 
or,  still  better,  in  a  portfolio  of  paper,  until  reaching  home.  About 
forty  or  fifty  sheets  of  the  paper  should  be  put  into  the  portfolio  on 
setting  out  on  an  excursion.  Put  the  specimens  of  each  species  in 
a  separate  sheet  as  fast  as  gathered  from  the  plant,  taking  a  fresh 
sheet  for  each  additional  species.  On  returning  to  camp,  place 
these  sheets  (without  changing  or  disturbing  the  plants)  between 
the  absorbent  drying  papers  in  the  press,  and  draw  the  straps  tight 
enough  to  produce  the  requisite  pressure.  The  next  day  the  driers 
may  be  changed,  and  those  previously  used  laid  in  the  sun  to  dry ; 
this  to  be  continued  until  the  plants  are  perfectly  dry.  If  paper 
and  opportunities  of  transportation  be  limited,  several  specimens 
from  the  same  locality  may  be  combined  in  the  same  sheet  after 
they  are  dry. 

Place  in  each  sheet  a  slip  of  paper  having  a  number  or  name  of 
locality  written  on  it  corresponding  with  a  list  kept  in  a  memoran- 
dum book.  Record  the  day  of  the  month,  locality,  size,  and  cha- 
racter of  the  plant,  color  of  flower,  fruit,  Ac. 

If  the  stem  is  too  long,  double  it  or  cut  it  into  lengths.  Collect, 
if  possible,  half  a  dozen  specimens  of  each  kind.  In  the  small 
specimens,  collect  the  entire  plant,  so  as  to  show  the  root. 

In  many  instances,  old  newspapers  will  be  found  to  answer  a 
good  purpose  both  in  drying  and  in  keeping  plants,  although  the 
unprinted  paper  is  best — the  more  porous  and  absorbent  the  better. 

When  not  travelling,  pressure  may  be  most  conveniently  applied 
to  plants  by  placing  them  between  two  boards,  with  a  weight  of 
about  50  lbs.  laid  on  the  top. 

While  on  a  march,  the  following  directions  for  collecting  plants, 
drawn  up  by  Major  Rich,  are  recommended  : — 

Have  thick  cartridge  or  envelop  paper,  folded  in  quarto  form, 
and  kept  close  and  even  by  binding  with  strong  cord  ;  newspapers 
will  answer,  but  are  liable  to  chafe  and  wear  out ;  a  few  are  very 
convenient  to  mix  in  with  the  hard  paper  as  dryers.  This  herb- 
arium may  be  rolled  up  in  the  blanket  while  travelling,  and  placed 
on  a  pack-animal.  The  specimens  collected  along  the  road  may 
be  kept  in  the  crown  of  the  hat  when  without  a  collecting-box, 
and  placed  in  paper  at  noon  or  at  night.  Great  care  should  be 
taken  to  keep  the  papers  dry  and  free  from  mould.  When  there 
is  not  time  at  noon  to  dry  the  papers  in  the  sun,  they  should  be 
dried  at  night  by  the  fire,  when,  also,  the  dried  specimens  are 
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placed  at  the  bottom  of  the  bundle,  making  room  on  top  for  the 
next  day's  collection.  A  tin  collecting-box  is  very  convenient ; 
plants  may  be  preserved  for  two  or  three  days  in  one  if  kept  damp 
and  cool.  It  is  also  convenient  in  collecting  land-shells,  which  is 
generally  considered  part  of  a  botanist's  duty.  A  collector  should 
also  always  be  provided  with  plenty  of  ready-made  seed-papers,  not 
only  for  preserving  seeds,  but  mosses  and  minute  plants.  Many 
seeds  and  fruits  cannot  be  put  in  the  herbarium,  particularly  if  of  a 
succulent  nature,  causing  mouldiness,  and  others  form  irregularities 
and  inequalities  in  the  papers,  thus  breaking  specimens  and  causing 
small  ones  and  seeds  to  drop  out.  Fruits  of  this  kind  should  be 
numbered  to  correspond  with  the  specimen,  and  kept  in  the  saddle- 
bags, or  some  such  place.  It  is  necessary,  in  order  to  make  good 
specimens,  to  avoid  heavy  pressure  and  keep  the  papers  well  dried, 
otherwise  they  get  mouldy,  turn  black,  or  decay. 

The  seeds  and  fruits  of  plants  should  be  procured  whenever 
practicable,  and  slowly  dried.  These  will  often  serve  to  reproduce 
a  species  otherwise  not  transportable  or  capable  of  preservation. 

On  board  ship,  it  is  all-important  to  keep  the  collections  from 
getting  wet  with  salt  water.  The  papers  can  generally  be  dried  at 
the  galley.  The  whole  herbarium  should  be  exposed  to  the  sun  as 
often  as  possible,  and  frequently  examined,  and  the  mould  brushed 
off  with  a  feather  or  camel-hair  pencil. 

In  collecting  algae,  corallines,  or  the  branched,  horny,  or  cal- 
careous corals,  care  should  be  taken  to  bring  away  the  entire 
specimen  with  its  base  or  root.  The  coarser  kinds  may  be  dried 
in  the  air  (but  not  exposed  to  too  powerful  a  sun),  turning  them 
from  time  to  time.  These  should  not  be  washed  in  fresh  water, 
if  to  be  sent  any  distance.  The  more  delicate  species  should  be 
brought  home  in  salt  water,  and  washed  carefully  in  fresh,  then 
transferred  to  a  shallow  basin  of  clean  fresh  water,  and  floated  out. 
A  piece  of  white  paper  of  proper  size  is  then  slipped  underneath, 
and  raised  gently  out  of  the  water  with  the  specimen  on  its  upper 
surface.  After  finally  adjusting  the  branches  with  a  sharp  point 
or  brush,  the  different  sheets  of  specimens  are  to  be  arranged  be- 
tween blotters  of  bibulous  paper  and  cotton  cloth,  and  subjected 
to  gentle  pressure.  These  blotters  must  be  frequently  changed 
till  the  specimens  are  dry. 
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i  IX.  MINERALS  AND  FOSSILS. 

The  collections  in  mineralogy  and  palaeontology  are,  amongst 
all,  those  which  are  most  easily  made ;  whilst,  on  the  other  hand, 
their  weight,  especially  when  travelling,  will  prevent  their  being 
gathered  on  an  extensive  scale. 

All  the  preparation  usually  needed  for  preserving  minerals  and 
fossils  consists  in  wrapping  the  specimens  separately  in  paper,  with 
a  label  inside  for  the  locality,  and  packing  so  as  to  prevent  rubbing. 
Grumbling  fossils  may  be  soaked  to  advantage  in  a  solution  of 
glue.  Melted  wax  also  answers  an  admirable  purpose  in  the  case 
of  bones. 

Fossils  of  all  kinds  should  be  collected.  Minerals  and  samples 
of  rocks  are  also  desirable.  The  latter  should  be  properly  selected, 
and  cut  to  five  by  three  inches  of  surface  and  one  to  two  inches 
thick. 

The  vertebrate  fossils  of  North  America  are  of  the  highest  in- 
terest to  naturalists.  These  are  found  in  great  abundance  in  the 
regions  known  as  "  Mauvaises  Terres,"  or  "  Bad  Lands,"  and 
occurring  along  the  Missouri  and  its  tributaries,  White  River, 
Milk  River,  Platte,  Eau  qui  Court,  <fcc.  The  banks  and  beds  of 
these  and  other  streams  likewise  contain  rich  treasures  of  fossil 
bones.  Similar  remains  are  to  be  looked  for  in  all  caves,  peat 
bogs,  alluvial  soil,  marl-pits,  fissures  in  rocks,  and  other  localities 
throughout  North  America.  Single  teeth,  when  found,  should  be 
carefully  preserved. 

The  floor  of  any  cavern,  if  dug  up  and  carefully  examined,  will 
generally  be  found  to  contain  teeth,  bones,  Ac.  These,  however 
similar  in  appearance  to  recent  or  domesticated  species,  should  be 
carefully  preserved. 

Specimens  ought  to  be  tightly  packed  up  in  boxes,  taking  care 
that  each  one  is  wrapped  up  separately,  in  order  that  the  angles  or 
any  crystalline  surfaces  should  not  be  destroyed  by  transportation  ; 
their  value  depending  upon  their  good  condition.  The  same  pre- 
cautions will  be  required  for  corals.  The  interstices  between  the 
specimens,  in  the  box  or  cask,  may  be  occupied  by  sand,  shavings, 
hay,  cotton,  or  other  soft  substance.  Sawdust  is  considered  ob- 
jectionable on  account  of  its  settling  too  much.  It  is  absolutely 
essential  that  no  cavity  be  left  in  the  vefesel  or  box. 
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I  X.  MINUTE  MICROSCOPIC  ORGANISMS. 

It  is  very  desirable  to  procure  specimens,  from  many  localities, 
of  the  various  forms  of  microscopic  animals  and  plants,  not  only 
on  account  of  their  intrinsic  interest,  but  for  their  relation  to  im- 
portant general  questions  in  physical  and  natural  science.  These 
will  almost  always  be  found  to  occur  in  the  following  localities : — 

1.  In  all  light-colored  clays  or  earths,  as  found  in  peat  bogs, 
meadows,  soils,  &c,  particularly  when  these  are  remarkably  light. 

2.  In  the  mud  from  the  bottom  of  lakes  and  pools.  A  small 
handful  of  this  mud  or  of  the  confervoid  vegetation  on  the  bottom, 
if  dried  without  squeezing ,  will  retain  the  Diatomaceee  and  Des- 
roidiese. 

3.  In  the  mud  (dried)  from  the  bottom  and  along  the  margins 
of  streams  in  any  locality.  The  muds  from  brackish  and  from 
fresh  waters  will  differ  in  their  contents. 

4.  In  soil  from  the  banks  of  streams.  The  surface  and  subsoils 
should  both  be  collected. 

5.  In  the  soundings  brought  up  from  the  bottom  of  the  sea  or 
lakes.  These  should  be  collected  from  the  greatest  possible  depths. 
If  an  armature  be  used  to  the  lead,  it  should  be  of  soap  rather 
than  fatty  matter,  as  being  more  readily  removed  from  the  organ- 
isms. The  mud  which  adheres  to  anchors,  to  rocks,  &c,  below 
fo^-water-mark,  as  well  as  below  fow-water,  should  also  be  care- 
fully gathered. 

6.  In  bunches  of  damp  moss  from  rocks,  roofs  of  houses,  trees, 
about  pumps,  &c. 

7.  In  the  deposits  in  the  gutters  and  spouting  of  roofs  of  houses. 

8.  In  the  dust  which  at  sea  collects  upon  the  sails  or  deck  of 
vessels.  When  not  in  sufficient  quantity  to  be  scraped  off,  enough 
may  be  obtained  for  examination  by  rubbing  a  piece  of  soft  clean 
paper  over  the  surface  affected. 

Specimens  of  all  these  substances  should  be  gathered,  and,  when 
moist,  dried  without  squeezing.  The  quantity  may  vary  from  a  few 
grains  to  an  ounce,  depending  on  the  mode  of  transportation  to  be 
adopted.  Every  specimen,  as  collected,  should  have  the  date,  /o- 
cality,  depth  below  the  surface,  collector,  fyc,  marked  immediately 
upon  the  envelop. 

It  is  also  desirable  to  collect  filterings  from  river,  brackish,  and 
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sea-waters.  To  do  this,  take  a  circular  piece  of  filtering-paper, 
six  inches  or  thereabouts  in  diameter  (blotting-paper  will  answer 
if  the  other  cannot  be  procured).  Pass  a  quantity  of  the  water, 
varying  with  its  turbidity  from  a  pint  to  a  gill,  through  the  paper, 
and  allow  this  to  dry.  Mark  the  paper  or  its  envelop  with  the 
amount  of  water  passed  through,  date,  place,  Ac.  It  is  desirable 
to  have  specimens  thus  prepared  for  every  locality  and  for  every 
month  in  the  year.  They  may  be  sent,  as  well  as  light  packages 
of  dried  muds,  &c,  by  mail,  and  should  be  transmitted  as  speedily 
as  possible.  Unless  the  operation  can  be  performed  by  an  expe- 
rienced hand,  the  weighing  may  be  dispensed  with. 

When  the  water  of  lakes  and  ponds  has  been  rendered  turbid  by 
minute  green  or  brown  specks,  these  should  be  gathered  by  filtration 
through  paper  or  rag,  which  may  then  be  dried,  or,  still  better, 
this  matter  may  be  scraped  off  into  a  small  vial  of  alcohol. 


I  XL  ON  THE  COLLECTION  AND  PRESERVATION  OP 

MARINE  INVERTEBRATES* 

Classification. — The  animals  inhabiting  the  sea,  excluding  the 
fishes  and  other  vertebrates,  may  be  divided,  for  convenience,  into 
groups,  as  follows :  1st.  Crustaceans,  including  crabs,  hermits  or 
soldier  crabs,  lobsters,  langoustes,  cray-fish,  camerones,  shrimps, 
prawns,  sand-hoppers,  beach-fleas,  whale-lice,  sea-creepers,  pill- 
balls,  fish-lice,  sea-spiders,  water-fleas,  gill-suckers,  and  other  para- 
sites on  fish,  also  barnacles.  2d.  Annelids,  including  all  kinds 
of  sea- worms,  some  of  which  hide  among  seaweed  and  pebbles, 
but  most  of  which  live  in  mud -or  sand,  many  having  tubes.  3d. 
Cephalopods,  or  cuttle-fishes  and  squids.  4th.  Naked  Molluscs, 
or  sea-slugs.  5th.  Shells,  both  bivalve  and  univalve.  6th.  Tuni- 
0ATE8,  vulgarly  called  "  sea-squirts,"  consisting  simply  of  leathery 
ball 8  or  sacks  of  various  shapes,  with  two  apertures,  often  occurring 
in  compound  forms.  7th.  Bryozoans,  or  those  minute  coral-like 
incrustations  found  on  seaweeds,  stones,  and  old  shells.  8th.  Holo- 
thurians,  those  worm-like  or  slug-like  echinoderms  like  the  biche- 
le-mer  or  trepang.  9th.  Echini,  sea-eggs  or  sea-urchins,  most  of 
which  resemble  chestnut  burrs,  being  covered  with  spines.  10th. 
Astebia8  and  star-fishes  of  all  kinds.     11th.  Polyps,  including 

*  Prepared  by  Mr.  Wm,  Stimpeon. 


33 

corals  and  corallines,  and  those  minute  animals  from  widen,  the 
ntedaes  are  developed.     Jtnd  12th.  Svoifesn, 

LocAurras  aito  St^thum. — Where  the  retreat  of  the  tide  in 
soulcient,  the  sea-shore  always  aflbrdn  the  beat  field  for  the:  caL- 
lector,  and  the  specimen*  generally  increase  in  nmnher  and  interest 
in  proportion  as  we  approximate  to  Lew-waterHncek_  Neverthe- 
less the  whole  area  should  be  searched,  ae  each  species  ban  fa 
peculiar  range,  **d  many  forma  earn  live  only  who*  they  are  ex- 
posed to  the  air  for  a  greater  part  of  the  time  each  day.  The 
ground  may  be  either  muddy,  anady,  weedy,  gmrelly,  stony  or 
rocky,  and  the  animab  inhabiting  each  Mad  of  ground  will  be 
found  to  be  more  or  leaf  peculiar  to  it,  and  rarely  to  occur  cm  the 
others.  Sand  and  mud  are,  however,  ao  similar  in  eharaeter  that 
their  denizens  are  nearly  the  same,  thongh  some  prefer  the  clearer 
waters  which  flow  orer  sand,  to  the  turbid  tide  which  deposits 
mod.  Bat  few  specimens  will  be  found  on  the  surface  of  such 
ground,  although  the  little  pools  lying  upon  it  should  be  scooped 
with  tbe  dip  net  for  shrimps,  etc,,  bat  it  is  only  by  the  spade  that 
its  true  riches  can  be  developed*  By  digging  in  spots  indicated 
by  small  holes,  a  great  number  of  worms,  boring  crustaceans,  and 
bivalves  may  always  be  found.  Weedy  ground  is  so  called  from 
tbe  abundance  of  eel-grass  and  sea-weed  which  covers  it.  These 
weeds  should  be  examined  carefully  for  small  shells  and  crustaceans; 
perhaps  the  best  method  of  doing  this  being  to  wash  quantities  of 
the  weed  in  a  backet  of  water  and  examine  the  sediment.  Gravelly 
ground  is  not  generally  very  rich  in  animal  life,  but  will  repay  an 
examination,  as  small  crabs  are  fond  of  lurking  among  the  pebbles. 
Stony  ground  is  by  far  the  richest  of  all.  Wherever  there  are 
stones,  particularly  flat  ones,  about  large  enough  to  afford  a  mode- 
rate degree  of  exercise  to  a  common  sized  man  in  turning  them 
over,  there  the  zoologist  can  never  fail  to  fill  his  basket  and  bottles; 
for  beneath  these  stones  myriads  of  rare  and  beautiful  species  retire 
for  moisture  and  protection  during  the  retreat  of  the  tide.  Rocky 
ground  should  be  searched  chiefly  in  the  pools  and  crevices. 

Littoral  or  sea-shore  investigations  should  be  carried  on  not  only 
in  the  bays,  harbors,  and  creeks,  but  on  the  ocean  beach,  in  each 
locality,  to  get  at  a  true  idea  of  its  fauna,  as  the  respective  animals 
^vill  be  found  different. 

Drudging. — A  large  proportion  of  th*   -  -ertebrat^  -**—»»• 

approach  the  shore  closely  enough  to         -*       -  <sed  b? 
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and  these  can  only  be  obtained  with  certainty  and  facility  by  meanB 

of  the  dredge.     This  consists  of  a  rectangular  frame  of  iron,  the 

longer  sides  of  which  are  sharpened  in  front  and  beveled  ontward 

a  little.    Along  the  back  of  the  frame  holes  are  perforated  for  the 

attachment  of  a  fine  meshed  net,  and  to  the 

short  sides  handles  are  hinged,  which  may 

be  folded  down  in  packing.     There  should 

be  a  ring  at  the  end  of  each  handle,  and 

through  these  rings  the  rope  may  be  passed 

when  the  handles  are  raised,  which  will  be 

found  a  simple  and  sufficiently  safe  method 

of  fastening  the  dredge  for  use.    A  weight 

should  be  attached  to  the  rope  two  or  three 

feet  in  front  of  the  dredge,  which  is  useful 

in  sinking  and  keeping  it  in  proper  position 

when  operating  in  deep  water.    On  each  of 

the  longer  sides  of  the  frame  there  should  be 

a  leather  flap,  attached,  for  the  protection  of 

the  net    The  following  are  convenient  di» 

mensions  for  the  apparatus :  Frame,  a,  a,  20 

inches  long  by  10  inches  broad,  of  bar-iron, 

1  finches  wide  and  one-fifth  of  an  inch  thick. 

Handles,  b,  b,  each  17  inches  long,  of  half-inch  rod-iron.     Bag,  e, 

three  feet  long,  of  mesh  as  fine  as  can  be  got,  and  strong  twine ; 

size  of  aperture  rather  larger  than  that  of  the  frame.   Rope,  e,  20  to 

200  fathoms  to  suit  the  depth  of  water.     Weight,  d,  61bs. ;  an 

iron  window-weight  answers  the  purpose,  and  is  much  cheaper 

than  lead. 

The  dredge  should  be  carefully  cast  moutb*downward,  that  the 
tail  of  the  net  may  not  foul  the  handles  or  scythes.  No  precise 
directions  can  be  given  as  to  the  amount  of  scope  of  warp  to  be 
let  out ; — about  twice  the  depth  of  water  is  generally  sufficient,  but 
this  should  be  diminished  or  increased  in  proportion  as  the  dredge 
nips  too  hard  or  slides  too  easily  over  the  ground,  whieh  may  be 
readily  determined  by  feeling  the  rope.  The  dredge  is  liable  to  be 
caught  on  rocky  bottoms.  When  the  check  is  felt,  it  is  usually 
only  necessary  to  heave  in  a  portion  of  the  warp,  but  sometimes 
the  boat  must  be  put  about  and  run  in  an  opposite  direction. 

All  bottoms  should  be  searched  with  the  dredge,  but  gravelly 
and  shelly  ground  will  be  found  most  productive.    The  boat  may 
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*M*m  r*t^  &#&  4^i*tA'*m  wmmpuvL  I*  piaetsg  the  tpeeamam 
U*  k*jp,  4***,  %m*  <*  twttlea,  *  far  raka  should  be  earasmDy  «b- 
**r*«5d ;  J*L  $wn  w/wd  tbeta  too  maeb  ;  &  bottle  should  be  ©at 
M^r*  th»u  hdf  filM  with  ypecinteus,  bat  niast  be  always  entirely 
ftJM  with  ah  oho  J,  24,  Adapt  the  bottles  to  the  size  of  the 
%\Mftm'U*,t  lAwUty;  *>m*ll  ou*%  in  small  bottles,  or,  if  very  minute, 
Ut  U*n$w<t\m*Ww  vial*,  M.  Never  put  soft  and  delicate  forms  with 
hard  or  *\i\utm*  ones,  which  would  injure  them  in  any  agitation. 
KtwU  i*tr  or  botl|«  *hou)d  contain  specimens  from  one  locality  and 
Nation,  whh'h  nbould  bo  indicated  in  full  on  the  label — the  nature 
of  th*  ground,  dUtam.'o  from  low  water  mark,  and,  if  dredged,  the 
dwpili  of  wuittr  lining  uoUd.  Jn  the  larger  kegs  or  cans,  if  speci- 
men* from  morn  than  ono  locality  are  included,  each  should  have 
a  parHmitmt  label  utudiwi,  with  the  notes  *»ri*fr*n  ia  ink. 


SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


CIRCULAR 


TO 


OFFICERS  OF  THE  HUDSON'S  BAY  COMPANY. 


The  Smithsonian  Institution  has  been  engaged  for  several  years 
in  the  prosecution  of  researches  relative  to  the  climatology  and 
natural  history  of  the  continent  of  North  America.  For  this 
purpose  the  voluntary  services  of  a  large  body  of  intelligent 
correspondents,  distributed  throughout  the  entire  territory  of  the 
United  States,  have  been  secured,  from  whom  records  of  changes 
of  the  weather,  and  other  phenomena,  with  facts  and  specimens 
in  natural  history  of  much  interest,  have  been  obtained. 

The  observations  thus  accumulated  have  been  reduced,  and  the 
results  will  shortly  be  published,  both  in  tabular  form  and  on 
maps,  illustrating  the  lines  of  equal  temperature :  of  rain  at  dif- 
ferent points :  the  mean  direction  and  intensity  of  the  wind :  the 
character  of  the  land,  whether  forest  or  prairie,  fertile  or  barren : 
the  distribution  of  various  animals  and  vegetables,  etc.  Reports 
have  been  issued,  or  are  in  preparation,  embodying  detailed 
monographic  descriptions  of  the  Algae,  the  forest  trees,  the  Verte- 
brata,  insects,  Mollasca,  Crustacea,  &c,  of  the  continent;  and 
efforts  made  generally  to  furnish  a  full  and  perfect  account  of  its 
natural  and  physical  history. 

In  the  prosecution  of  these  researches,  a  serious  obstacle  has 
been  experienced  in  the  lack  of  sufficient  data  from  the  region 
north  of  the  boundary  line  of  the  United  States,  especially  from 
its  more  northern  portion.  The  isolated  observations  and  collec- 
tions, which  have  from  time  to  time  been  received,  have  proved 
of  great  interest  and  importance ;  but  the  Institution  now  desires 
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to  receive  communications,  if  possible,  from  all  inhabited  portion* 
of  North  America,  especially  from  the  stations  of  the  Hon.  Hud- 
son's Bay  Company.  And  with  this  Tiew  it  has  obtained  the 
sanction  of  the  proper  authorities  for  an  application  to  the  officers 
of  the  Company  for  assistance,  as  shown  by  the  accompanying 
letter  of  Sir  George  Simpson,  Governor  of  the  H.  B.  Territory. 

The  attention  of  the  friends  of  science  is  therefore  respectfully 
invited  to  certain  points,  which  will  be  referred  to  more  folly 
hereafter.  In  an  accompanying  package  will  be  found  detailed 
instructions  in  regard  to  making  and  recording  observations,  and 
it  is  only  necessary  here  to  indicate  a  few  subjects  which  are  of 
more  particular  interest. 

1st.  The  beginning  and  ending  of  storms  of  wind  and  rain,  and 
the  time  when  the  sky  is  overcast.  Records  of  this  kind  enable 
us  to  map  the  face  of  the  heavens  over  a  large  surface  of  country, 
and  to  determine  the  extent  of  a  cloud,  or  of  falling  rain,  snow,  Ac. 

Beside  the  regular  variations  of  the  meteorological  instruments, 
special  information  is  desired  as  to  the  occurrence  of  thunder 
storms ;  the  time  of  day  at  which  they  take  place ;  the  direction 
from  which  they  come;  their  duration  and  intensity;  notice  of 
trees  or  other  objects  which  may  be  struck  by  lightning. 

2d.  Tornadoes,  land  and  water-spouts,  and  whirlwinds.  The 
width  of  the  path  along  which  the  mechanical  effects  are  pro- 
duced ;  the  direction  of  the  path ;  the  appearance  of  the  tornado 
at  a  distance ;  the  motion  of  the  clouds  over  the  head  of  the 
observer  as  the  tornado  approaches  and  as  it  recedes  from  him. 
Note  whether  any  electrical  phenomena  are  exhibited,  such  as 
thunder,  lightning,  and  luminous  appearances ;  the  mechanical 
effects,  prostration  of  trees,  and  translation  of  heavy  bodies. 

3d.  The  aurora  borealis:  time  of  its  beginning  and  ending; 
time  of  the  formation  of  arch,  beams,  and  corona ;  and  whether 
there  is  a  dark  cloud  below  the  arch  ;  and  other  points  mentioned 
in  the  pamphlet  of  instructions. 

4th.  Time  of  early  and  late  frosts,  particul?  -*d  last 

Depth  of  ground  frozen,  in  feet  aud  inche- 
frost  from  the  ground. 

5th.  Time  of  closing  and  opening  of  river 
and  any  other  phenomena  ™i<  <  mper-  - 


A  single  register  of  an" « 


■^Altf. 
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may  prove  of  great  service  in  tracing  the  change*  of  weather  ovef 
large  districts  of  country ;  for  example,  a  knowledge  of  the  exact 
time  at  which  a  violent  wind  commences  at  a  particular  place  may 
enable  us,  with  similar  observations  at  other  localities  to  tfaoe 
the  progress  of  the  disturbance  through  its  whole  course  front  Its 
beginning  to  its  ending. 

For  more  detailed  instructions  reference  should  be  made  to  the 
accompanying  blanks  and  pamphlets. 

Of  the  blank  registers  two  different  elates  are  sent.  Those 
marked  No.  1  are  intended  to  record  observations  with  all  the 
instruments,  with  spaces  to  include  the  reductions  for  "{We  of 
Yapor"  and  "  Relative  Humidity,"  which  need  not  be  flHed  tip 
nnless  the  observer  himself  prefers  to  make  the  calculation*,  which 
will  otherwise  be  made  at  the  Institution. 

Blanks  No.  2  are  intended  for  observers  who  hate  no  Itistfti- 
ment8,  excepting  a  thermometer;  and  If  this  instrument  be  broken, 
or  the  observer  have  none,  valuable  materials  may  still  be  fttttihhtA 
by  filling  op  the  other  columns,  and  simply  noting  the  beginning 
and  ending  of  warm  and  cold  spells. 

In  the  accompanying  package  wilt  also  be  fonnd  blanks  fotf 
recording  periodical  phenomena  of  animal  and  vegetable  fife. 
Such  records  will  be  of  especial  interest,  as  showing  the  pttrgtt** 
and  development  of  the  seasons,  and  the  geographical  dMfibntk/b 
of  species. 

la  the  package  will  also  be  fotva4  detailed  htttfftetfow*  fft  regard 
to  the  collecting  and  preparing  objects  of  **t<*t*\  history.  &peef- 
■ena  of  the  different  animals  will  be  partienlef  )y  interesting,  espe- 
cially of  the  small  mammal*,  a*  srfce,  tort**,  screws,  gophers, 
weasels,  rabbits,  ground  sqnirrels,  marmots,  etc.  &ood  skirt*  ami 
sknlla  of  the  barren  groond  hea¥,  the  musk  ox,  an4  the  reindee*, 
are  much  wanted* 

Attention  is  especially  invitM  to  the  collecting  of  egg*  of  arty 
and  ail  kinds  of  the  birds  whi^h  may  he  met  with.  'Pbe  species 
of  most  interest  are  the  different  e»g>es,  hawks,  and  owls,  snipes, 
sandpipers,  plover,  gulls,  (\wk«,  loons,  grebes,  etc.  Care  abonld 
be  taken,  as  far  as  pos«rib!*»,  to  peenre  a  parent  bird  of  each  set 
of  eggs,  for  the  pnrpose  of  identifying  the  spf»eie<<;  either  the 
entire  skin  being  preserved,  or  at  least  the  head,  wing,  ar\d  tail. 
If  *  parent  cannot  be  obtained,  the  egg»  stootrid  neverlhelese  be 


collected,  and  any  information  communicated  which  may  serve  to 
determine  the  species. 

Skins  of  any  divers  or  grebes  in  fall  spring  plumage,  of  the 
large  black  grouse,  of  the  ptarmigan,  or  willow  grouse  (especially 
in  summer  dress),  of  the  different  kinds  of  Canada  or  black-necked 
geese,  and  of  any  waders  in  full  breeding  plumage,  and  in  fact  of 
Arctic  birds  generally,  will  bd  very  acceptable. 

The  different  species  of  Salmonidae,  as  salmon,  trout,  whitefish, 
and  grayling,  are  particularly  desired  by  the  Institution.  In  the 
absence  of  alcohol,  these  may  be  skinned  and  dried.  Fishes  of 
all  kinds,  however,  will  be  much  valued. 

Insects  of  all  kinds  will  be  highly  prized,  and,  in  fact,  no  object 
of  natural  history,  however  abundant  and  familiar,  will  be  without 
its  interest  to  the  Institution. 

If  suitable  opportunities  occur  for  the  transmission  of  any  re- 
turns to  these  circulars,  either  of  specimens  or  of  observations, 
they  should  be  sent  directly  to  the  Smithsonian  Institution,  Wash- 
ington, D.  C. ;  if  not,  they  should  be  forwarded  to  the  care  of  the 
Governor  of  the  Hon.  Hudson's  Bay  Company. 

JOSEPH  HENRY, 
m  Secretary  S.  I. 

Smithsonian  Institution,  Washington,  April  20, 1860. 


APPENDIX. 


Hudson's  Bat  House,  Lactone,  31st  March,  1860. 
To  the  Officers  of  the  Hudson's  Bay  Company's  Service. 

Gentlemen  :  Having  been  applied  to  by  the  Secretary  of  the 
Smithsonian  Institution  of  Washington,  for  permission  to  invite 
the  assistance  of  the  Company's  officers  in  condncting  observa- 
tions, having  for  their  object  the  development  of  the  physical  and 
natural  history  of  the  northern  part  of  this  continent,  I  have  very 
cheerfully  acceded  to  the  request,  and  take  the  present  means  of 
commending  the  object  in  view  to  your  favorable  consideration. 

You  are  well  aware  of  the  desire  of  the  Company  to  promote 
the  interests  of  science  by  all  the  legitimate  means  in  its  power. 
In  the  present  case,  where  so  much  may  be  done  by  systematic 
and  conjoined  action,  over  a  widely  extended  territory,  it  will  be 
gratifying  to  learn  that  information  and  materials  of  a  valuable 
character  have  been  supplied  from  the  stations  of  the  Company, 
and  by  the  industry  of  its  officers. 

The  accompanying  circular  and  instructions,  from  Professor 
Henry,  will  explain  more  fully  the  objects  of  the  Institution,  and 
will  be  found  to  embrace  all  necessary  information  for  your 
guidance. 

I  am,  gentlemen, 

Your  obedient  servant, 

G.  SIMPSON. 


SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


INSTRUCTIONS 


IN  REFERENCE  TO 


COLLECTING  NESTS  AND  EGGS  OF  NORTH 

AMERICAN  BIRDS. 


INTRODUCTORY  REMARKS. 

The  Smithsonian  Institution  is  desirous  of  collecting  as  fall 
a  series  as  possible  of  the  nests  and  eggs  of  birds  of  North  Ame- 
rica, with  the  view  not  only  of  exhibiting  them  in  its  museum, 
hut  also  to  serve  as  materials  for  a  work  on  North  American 
Oology,  to  be  prepared  by  Dr.  Brewer,  of  Boston,  and  published 
in  successive  parts  by  the  Institution. 

This  memoir  is  intended  to  give  an  account  of  the  geographi- 
cal distribution  of  North  American  birds,  as  well  as  of  their 
habits  and  peculiarities  during  the  breeding  season,  and  to  be 
accompanied  as  far  as  possible  by  accurate  figures  of  the  princi- 
pal varieties  of  the  egg  of  each  species,  based  upon  photographic 
drawings.  Of  this  work,  the  first  part,  embraciug  the  Raptores 
(vultures,  eagles,  hawks,  and  owls),  and  FUsirostres  (swallows, 
swifts,  and  goatsuckers),  has  already  been  published. 

The  object  contemplated  by  the  Institution  is  thus  not  merely 
to  procure  specimens  of  eggs  not  previously  in  its  museum,  but 
also  to  obtain  positive  evidence  as  to  the  limits  within  which 
each  species  rears  its  young.  For  this  reason  it  respectfully 
invites  donations  from  all  parts  of  the  country  of  as  many  kinds 
of  nests  and  eggs  as  can  be  obtained,  with  the  exception  of  a 
few  of  the  very  commonest  species  hereafter  mentioned ;  and  asks 
that  especial  attention  may  be  directed  toward  making  the  col- 
lection as  complete  as  possible  for  each  locality.  As  duplicate 
eggs  of  all  kinds,  and  in  any  number,  can  be  readily  used  in  the 
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*Ttfw»«e*  -if   ho-  rnBtitntUwr.  aid  iff  >*TOpiTrni$:  other  cabinets: 
m  iVar  >iK»ft  **  ^terrained  >f  setunm^TTiore  than:  enough  far  the 

Tti^  ^sr«r«  if  vhi^h  t -inertia  ^rt'TwiT- rafted  ;)eootlected  for  the 
:>rHs«»Tit  *tp>  *hi*tfr  -ho**  if  the-  »?a*tero  ulnebird  «  Staiia  siatis), 
♦h*  *ohm  F-trfto*  rmtfmUmi»st  the  ttst^toni  ■  Mimua  <  arrjiinen- 
*>\  he  rpd-'vinged  iitoekbird  <  Jufttmv*  pkveniceuw),  and  -he 
~ro»ir  blackbird  <  fyntmhm  *em>otor%  Those-  :o  which  particn- 
lor  *ttpntion  siwnld  be  [Mad  m  $mnm.  j*e-  the-eagieev  havrkfi* 
>trfc.  wwipeefaem  *o*il  wodera  irate:  Stc.,  of  ail  portions  of 
the  coniitrr ;  but-,  =ia  stated,  mil  kind*  of  es&gs.  aacL  paztxcuiarrjr 
thw?  from  the  rx*qiom  west  «if  iie  XasueiriTri.  and  from;  the 
iforfhern  parte  of  Americav;iro  «iesin?d.  X  subjoined  list  em- 
h*>«*e*  tjw»  ^nwiw  mom  narticnlortr  •iesireeL  'vr  rt»  Institution: ; 
<**ne<*fol1y  thoae  having  am  aflterrek  preafanxt  which  are-,,  with 
fetr  **<?ptftio?w.  emimltf  unknown  ttt  science..  T!ie  numbers  ia 
the  H«t  mfer  tfc.  *  prfnfed  <*aminqne  <if  ^irrfa.  Jtmerrcan  birds, 
pnHliBHed  bf  die  ftuttStatioa.  which  will  be  «air.to  any  am*  who 
pwprtue*  ts*  <«nlleefc  egfls  for  it»  mnwnm. 

The  attfcntfon  <tf  ealleetvwa  and  enrrespnndenra  is  partictriarry 
inrifttf  %&  e^affr  (\f  l3i*  fWhv*uiqr  eawly  iiienrifted  aaicL  weil-known 
bird*  :  TRu;  CaJfthroia  (Wtufo*  or  tricars  (ffC/uhart»  aa&fvrmu- 
#**).  and  flu*  sr^d«*rt  or  rlfl-r-f^wl^fi  <»w!«i  {  JxpuIU nmucfensis )  : 
*he  *w*«i«vr-**4!4yt  ft*w'<  ■' Wwlrrv*  fwjtfws  .  "he  :]Juck-*thuiu- 
4<*r»vi  tow**  ( PJst*»*  fw*r>f*}.  \n»i  *;i\ii  K^inHipiri  "lire  Raima 
p/»inA+,/*^  <-»?  f-.h^  ^»n-h»*m  i*  <•<*£** :  site  tuck  im.w;is  :  Ja/ro 
ftn/rf+m^  **a .  )t  *n4  t*\*,  *o*/*k>d  Z(xr>r'iirt  j&w!l  .  W.  ncntatnms', 
o'  *h*  #*»r*h.  A;l  f.h*  h-^lr  *nd  or.h»»r  R.;cirr  Xmntain  iia-.v;i»  : 
jvll  th*  ^tt",*,  ^p^wjtiiy  *h/y^,  V*reed:aflr  in  ^he  Xorrji.  i»  ;iiso  "be 
Kr.^w'maf  <v^I*  of  fthA,  W*at ;  tth^  LT^rr-hC^i  ▼-joifpe^iiar 
</'>>>/*  jfrintipfrfi*^  th*  r*d-*h%?tefl  Zfck+r  fA  'h*  W^ac  -.  CfftArvrwt 
fn*/i','/ir>v*)t  t.h^  tUx-.ky  MfmnWm  VAn^hir^  r  $-*«sfc<3  <vn.*fif.<?rz ;  ;  all 
t.h*,  vAfV»J^r^  ;  f.b<5  ^h^mi»ri  w^x-wir.s?  (Amptiis  ymnriuht^}.  cae 
^ioIa*  ^r^^r»  s:^r»||^w  { Wrwifh,  thnla*%\na)\  th«  black  swi^i  <?r 
***U/>**  of  ib#j  iUtfky  Mftnnt*\m  and  the  Northwest ;  the  Rocky 
Monftt.*fft  wr^n*  wnrl  r»fjfh»tch(f»;  the  Canada,  Steller's  and 
fotf'Vy  Mofintftin  jay*  penc'rolly,  including  the  Pinolero  ;  the 
h*w\-\*\UA  pijf^on  of  the  Kockjr  Mountains  and  West  (Columba 
ftwinto) ;  the  New  Mexiean  arirl  Rocky  Mountain  wild  turkey 
(MelMf/rtM  merimna)  ;  the   cjnuky   or   black  mountain  grouse 


(Tetrao  obscurus) ;  the  spruce  partridge  (Tetrao  canadensis),  and 
all  other  grouse  and  pheasants ;  all  the  crested  quails  or  par- 
tridges of  Western  Texas  and  New  Mexico  ;  the  white  prairie  or 
whooping  crane  (Grus  americana)  ;  the  courlan,  water  hen,  or 
crying  bird  of  Florida  (Aramus  giganteus),  all  the  snipes,  sand- 
pipers, plovers,  curlews,  ducks,  geese,  swans,  gulls,  and  terns  of 
the  interior,  as  well  as  the  different  flycatchers,  sparrows,  etc. 

The  following  details  furnished  by  Dr.  Brewer,  are  believed  to 
contain  the  most  important  instructions  necessary  for  the  prepa- 
ration and  preservation  of  oological  collections  : — 

INSTRUCTIONS  FOR  COLLECTING  AND  PRESERVING. 

The  nests  of  birds  are  to  be  sought  for  in  all  localities  and  in 
various  months  of  the  year  according  to  the  latitude,  May  and 
June  being  generally  the  most  productive.  Many  of  the  rapa- 
cious birds,  however,  begin  to  lay  much  earlier  in  the  middle 
States,  even  in  February  and  March.  This  is  especially  the 
case  with  the  bald  eagle,  great-horned  owls,  etc.  Others  again 
will  be  found  breeding  in  July  and  August. 

When  a  nest  containing  eggs,  or  one  newly  constructed,  is 
discovered,  it  should  not  be  disturbed,  if  possible,  before  the 
parents  have  been  observed  hovering  around  or  near,  and  thus 
identified.  If  the  species  cannot  be  otherwise  positively  deter- 
mined, and  generally  in  any  case,  a  parent  bird  should  be  secured, 
and  either  the  whole  skin  be  prepared,  or  a  portion — as  the  head 
and  wing — preserved  for  identification.  The  bird  may  also  be 
thrown  into  alcohol,  and  thus  easily  kept. 

The  services  of  boys  and  other  persons  on  farms,  plantations, 
&c,  may  be  called  to  great  advantage  into  requisition  in  col- 
lecting eggs.  Whenever  they  have  found  a  nest,  however,  it 
should  not  be  disturbed  before  information  is  communicated  to, 
and  the  spot  visited  by  some  one  competent  to  determine  the 
species,  unless  the  parents  can  be  taken  with  the  nest.  No 
pains  should  be  considered  too  great  to  secure  the  certain  iden- 
tification of  each  set  of  eggs.  Horse-hair  snares  arranged 
about  a  nest  will  often  secure  the  parent  bird.  If  identification 
be  impossible,  however,  the  eggs  should  still  be  preserved,  as 
the  species  can  usually  be  approximated  to,  if  not  absolutely 
determined,  by  an  expert  oologist. 


Sometimes  bj  removing  all  the  eggs  in  a  nest,  except  one  or 
two,  without  handling  those  left,  quite  a  large  number  can  be 
obtained  from  one  pair  of  birds ;  generally,  however,  the  nest 
will  be  foand  abandoned  on  a  second  visit. 

The  nests  may  not  always  be  removable.  In  each  cases,  fall 
mention  of  their  position,  character,  Ac,  should  be  carefully 
made.  Nests  constructed  in  bushes  or  on  trees  usually  need  but 
slight  precautions  for  their  preservation  intact.  Those  on  the 
ground  often  require  to  be  secured  against  dropping  to  pieces 
by  a  little  judicious  wrapping,  or  tying  together,  or  even  by  a  few 
coarse  stitches  with  a  thread  and  needle. 

A  little  cotton  packed  in  the  nest  above  the  eggs  will  gene- 
rally keep  the  latter  whole  until  reaching  home,  unless  subjected 
to  a  violent  shock.  It  will  be  safer,  however,  to  inclose  each 
one  in  an  envelop  of  cotton. 

It  is  absolutely  necessary,  in  all  cases,  to  empty  every  egg  of 
its  contents,  in  order  to  preserve  the  shell  for  cabinet  purposes ; 
and  this  should  be  done  at  the  earliest  moment  possible.  It 
is  accomplished  in  various  ways :  the  simplest,  when  the  egg 
does  not  contain  an  embryo,  being  to  prick  a  small  aperture 
at  each  end,  on  opposite  sides,  with  a  sharp  needle  (a  three- 
cornered  one  answers  best),  or  an  egg  drill,  one  aperture  rather 
the  larger/through  which  the  contents  are  blown  by  the  appli- 
cation of  the  mouth  at  the  other.  Delicate  eggs,  however,  when 
fresh,  can  be  best  emptied  by  suction,  a  small  quantity  at  a  time 
of  the  contents  being  drawn  into  the  mouth,  and  then  discharged. 
European  collectors  generally  make  two  apertures  near  the  ex- 
tremities, that  towards  the  blunt  end  the  larger;  or  else  a  single 
hole  in  the  side  through  which  the  contents  are  emptied  by  the 
blowpipe  or  syringe.  This  is  much  the  better  way,  when  a 
blowpipe  can  be  procured. 

Should  there  be  an  embryo  in  the  egg,  or  should  the  contents 
have  become  thickened  by  long  standing,  it  will  be  necessary  to 
make  a  larger  aperture  in  the  side  by  cutting  out  a  circular 
piece  of  shell  carefully  with  the  needle  or  drill.  A  smaller  hole 
may  then  be  made  opposite  to  this,  at  which  to  apply  the  mouth 
in  blowing,  or  the  embryo  may  be  picked  out  through  a  single 
large  hole.  It  will  be  of  much  interest  to  preserve  all  embryos 
i:i  alcohol  for  further  investigation.  The  discharge  of  the 
contents  of  the  egg  is  facilitated  by  the  use  of  a  small  blow- 
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pipe  or  tube,  the  smaller  end  so  fine  as  to  enter  the  smaller 
aperture.     A  stream  of  water  injected  by  the  month  through 
the  tube  into  the  aperture  will  be  found  an  expeditious  method 
of  emptying  the  eggt  but  it  must  be  conducted  very  carefully. 
When  a  large  hole  is  made,  the  tube  may  be  directed  through 
it  to  the  opposite  side  of  the  egg,  and  a  current  of  water 
forced  in  this  will  soon  discharge  the  contents.     A  syringe, 
with  slender  fine  point,  will  be  found  an   exceedingly  conve- 
nient instrument,  as  a  discharge  of  water  through  the   pipe 
into  the  egg  will  empty  it  very  rapidly,  and  serve  to  wash  the 
inside  afterwards.     Great  care  must,  however,  be  exercised  not 
to  use  much  force  or  haste  in  this,  as  there  is  much  danger  of 
bursting  the  egg.     When  practicable,  the  white  membrane,  the 
edge  of  which  usually  protrudes  from  the  opening  after  the 
liquids  are  forced  out,  should  be  seized  with  a  pair  of  forceps 
and  pulled  out,  as,  if  left,  it  may  discolor  the  eggt  and  will 
always  attract  insects.     If  not  too  small,  the  egg  should  then  be 
partly  filled  with  water,  by  means  of  the  tube  or  syringe  (or  by 
laying  one  hole  against  a  saucer  of  water  and  sucking  through 
the  other),  and  carefully  rinsed  out.     After  the  water  is  again 
blown  out,  the  egg  may  be  allowed  to  dry  by  placing  the  larger 
hole  downwards  on  blotting  or  absorbent  paper  or  cloth.   When 
dry,  the  eggs  should  be  replaced  in  the  nest,  or  laid  carefully 
away,  care  being  taken  to  add  a  number  or  other  mark  showing 
the  locality,  position  of  the  nest,  whether  on  the  ground,  or  in  a 
bush  or  tree,  etc.,  date,  collector,  and  supposed  species,  as  well 
as  relationship  to  an  embryo  removed,  or  to  any  portion  of  the 
parent  preserved.     It  will  in  most  cases  be  best  to  give  exactly 
the  same  number  to  nest,  eggs,  embryo,  and  parent  belonging 
together.     This  mark  may  be  made  neatly  on  the  eggs  (best 
with  ink  and  a  quill  pen).     A  record  book  showing  what  has 
been  taken  and  preserved,  with  dates  and  explanatory  remarks, 
should  always  be  kept. 

In  making  the  apertures  in  eggs  that  have  peculiar  marking!!, 
care  should  be  taken  to  select  some  inconspicuous  spot  that  will 
leave  the  pattern  of  coloration  undisturbed.  Eggs  that  are 
cracked  may  be  greatly  strengthened  by  pasting  tissue  or  other 
thin  paper  along  the  line  of  injury,  or  what  is  easier,  and  in 
most  cases  even  better,  by  brushing  collodion  along  and  over 
the  cracks.    It  is  often  well  to  cover  the  punctures  or  holes  cot 
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out,  especially  if  large,  with  thin  paper  or  silk  or  goldbeaters9 
skin.  If  a  piece  be  removed,  it  can  usually  be  easily  replaced 
and  kept  in  by  pasting  thin  paper  over  it  and  the  line  of 
separation,  or  around  the  latter. 

Notwithstanding  the  apparent  fragility  of  eggs,  a  very  little 
experience  will  enable  any  one  to  empty  them  of  their  contents 
with  great  ease  and  safety.  The  principal  accident  to  be  guarded 
against  is  that  of  crushing  the  egg  by  too  great  pressure  between 
the  fingers ;  these  should  be  applied  so  as  to  barely  hold  the  eggt 
and  no  more.  If  the  operation  of  emptying  be  performed  over 
a  full  basin  of  water,  the  occasional  dropping  of  the  egg  from 
the  finger  into  the  water  will  be  attended  with  no  harm. 

To  pack  eggs  for  transportation,  each  one  should  be  wrapped 
in  a  light  envelop  of  cotton  and  laid  down  in  layers  separated  by 
strata  of  cotton.  They  should  be  kept  in  rather  small  boxes  of 
wood,  or  if  pasteboard  be  used,  these  should  always  be  trans- 
mitted in  wooden  boxes,  as  the  eggs  are  thereby  less  likely  to  be 
broken  by  a  sudden  jar  or  shock.  If  the  nest  is  sent  along,  it 
may  contain  the  eggs  belonging  to  it,  each  one  wrapped  in  cot- 
ton, and  the  vacancy  of  the  nest  filled  with  the  same  or  other 
light  elastic  material.  It  will  be  well  to  pin  or  tie  up  each  nest 
in  paper  to  keep  it  secure,  and  to  prevent  entangling  of  the  ma- 
terials when  several  are  laid  together.  A  temporary  box  may 
often  be  readily  constructed  of  pasteboard,  to  contain  the  more 
delicate  or  valuable  ones. 

Whenever  practicable,  the  embryos  or  young  found  in  the  egg 
should  be  carefully  preserved  in  alcohol,  great  care  being,  of 
course,  taken  to  mark  the  specimens  properly.  The  better  plan 
will  be  to  keep  each  set  in  a  small  bottle  or  vial,  and  a  slip  of 
stiff  paper  or  parchment  placed  inside  with  the  number  or  name. 
Whenever  the  abundance  of  the  eggs  will  authorize  it,  a  large 
number  with  the  young  in  different  degrees  of  development,  even 
as  many  as  fifty  of  a  kind,  should  be  secured.  The  embryos  in 
this  case  need  not  be  removed  from  the  egg,  which  should,  how- 
ever, be  cracked  at  the  blunt  end  to  facilitate  the  entrance  of  the 
spirit.  Researches  at  present  in  progress  relating  to  the  em- 
bryology of  birds  promise  results  of  the  highest  importance  in 
reference  to  ornithological  classification. 

In  addition  to  the  nests  and  eggs  of  North  American  birds, 
skins  of  some  species  are  wanted  by  the  Smithsonian  Institution 


for  the  completion  of  its  ornithological  museum,  by  filling  up 
gaps  in  the  series  or  by  replacing  imperfect  specimens.  Among 
the  large  groups  of  birds,  to  which  attention  is  invited,  are  the 
wandering  oceanic  species  of  both  the  Atlantic  and  Pacific 
coasts,  such  as  petrels,  shearwaters,  guillemots,  Mother  Carey's 
chickens,  jagers,  gulls,  terns,  etc. ;  together  with  the  cormorants 
and  grebes,  or  divers,  in  their  full  breeding  plumage,  as  orna- 
mented with  linear  white  feathers,  crests,  ruffs,  etc. 

The  species  of  birds  most  wanted  from  particular  regions  are, 
among  others,  the  following : — 

From  Florida  and  the  Southeastern  U.  S. — The  flamingo, 
pink  curlew,  scarlet'  ibis,  small  black  hawk  (Rosthramus  socia- 
bilis),  a  vulture  or  turkey  buzzard  with  white  markings,  a  blue 
neron  of  the  largest  size  with  white  crest  (Ardea  wurdemanni), 
the  large  Florida  crow,  the  small  blue  jay,  etc. 

From  Texas  and  New  Mexico  — Any  of  the  summer  resident 
birds,  especially  those  found  on  or  near  the  Rio  Grande,  with 
their  eggs;  jays,  thrushes,  doves,  hawks,  owls,  orioles,  black- 
birds, crows,  quails  or  partridges,  the  large  white  whooping  or 
prairie  crane  (Grits  americana)t  etc. 

From  the  Rocky  Mountain  Regions. — The  wild  turkey  with 
whitish  margin  to  the  feathers  of  the  rump  and  tail  (Meleayris 
mexicana) ;  all  the  different  jays,  grouse,  pheasants,  woodpeckers, 
black  swallows,  with  or  without  white  throats;  the  hawks,  espe- 
cially the  large  black  ones. 

From  the  Interior  and  Northern  Portions  of  the  Continent.— 
The  white  crane  already  mentioned,  the  small  geese,  the  large 
Canada  goose  with  white  extending  from  the  collar  down  the 
throat  (Btrnicla  leucolcema),  the  larger  trumpeter  swan,  the  rosy 
gull  with  black  head  (Larus  franklinii),  and  any  other  gulls  and 
terns;  the  white  and  speckled  hawks  of  the  arctio  regions,  etc. 

From  the  Pacific  Coast. — The  large  California  vulture  or 
condor,  any  hawks,  geese,  terns,  thrushes,  magpies,  the  black 
oyster  catcher,  etc. 

A  pamphlet  containing  the  necessary  instructions  for  preserving 
birds  will  be  forwarded  to  any  one  desiring  it,  upon  application. 

JOSEPH  HENRY,  Secretary  S.  I 
Smithsonian  Institution,  Jan.  1, 1860. 


SPECIAL  DESIDERATA  AMONG  THE  EGGS  OP  NOBTH 
AMERICAN  BIRDS. 

5.  B.— The  uteritk  (•)  praflxod  indicntn  that  (be  efrg  of  lbs  tpceia*  is  nthar 
entirelj  unknown  to  •den**,  or  Kartaly  la  be  (bond  in  »nv  American  «Uee- 
tios.  The  ntimbcn  are  41toM  of  the  ipeciel  in  lb*  catalogue  of  Norti  Anwricas. 
Birds,  pnbliihed  bj  lbs  BmithinnUn  Institution,  reprinted  from  lbs  ninth 
Talmne  of  th*  Puilo  Railroad  Reports.  Mud;  spMiea,  howenr,  not  •slmd 
in  this  liat  nrs  wanting  in  the  Smithsonian  eoHection. 
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APPENDIX. 


Since  the  preceding  pages  were  net  in  type  an  article  has 
been  received  from  Mr.  Alfred  Newton,  an  eminent  English 
oologist,  detailing  the  elaborate  methods  employed  by  English 
collectors  of  much  experience  in  emptying  and  preparing  egg* 
for  the  cabinet.  As  these  methods  involve  the  use  of  more  or 
less  complicated  apparatus,  which  will  not  be  generally  procur- 
able by  the  correspondents  of  the  Institution,  the  new  instruc- 
tions are  commended  particularly  to  the  nse  of  those  who  are 
forming  cabinets  for  themselves,  and  are  willing  to  give  the  time 
and  attention  required.  All  correspondents  who  propose  to 
collect  eggs  for  the  Institution  are,  however,  requested  to  read 
carefully  Mr.  Newton's  instructions,  and  to  adopt  his  suggestions 
aa  far  as  practicable. 

JOSEPH  HENRY, 
8*otdary  S.  L 
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SUGGESTIONS 


FOR  FORMING 


COLLECTIONS  OF  BIRDS'  EGGS 


BY  ALFRED  NEWTON. 


GENERAL  REMARKS. 

The  collecting  of  birds'  eggs  for  scientific  purposes  requires 
far  more  discrimination  than  the  collecting  of  specimens  in 
almost  any  other  branch  of  natural  history.  While  the  botanist, 
and,  generally  speaking,  the  zoologist,  at  home  is  satisfied  as 
long  as  he  receives  the  specimens  in  good  condition,  with  labels 

• 

attached  giving  a  few  concise  particulars  of  when  and  where 
they  were  obtained,  it  should  be  always  borne  in  mind  that  to 
the  oologist  such  facts,  and  even  the  specimens  themselves,  are 
of  very  slight  value  unless  accompanied  by  a  statement  of  other 
circumstances  which  will  carry  conviction  that  the  species  to 
which  the  eggs  belong  has  been  accurately  identified,  and  the 
specimens  subsequently  carefully  authenticated.  Consequently 
precision  in  the  identification  of  his  specimens  should  be  the 
principal  object  of  an  egg-collector,  to  attain  which  all  others 
must  give  way.  There  are  perhaps  few  districts  in  the  world, 
and  certainly  no  regions  of  any  extent,  whose  faunas  are  so  well 
known  that  the  most  rigid  identification  may  be  dispensed  with. 
Next  to  identifying  his  specimens,  the  most  important  duty  of 
an  egg-collector  is  to  authenticate  them  by  marking  them  in 
some  manner  and  on  some  regular  system  as  will  leave  no  doubt, 
as  long  as  they  exist,  of  their  having  been  obtained  by  him,  and 
of  the  degree  of  identification  to  which  they  were  subjected. 
Neatness  in  the  mode  of  emptying  the  shells  of  their  contents, 
and  other  similar  matters,  are  much  to  be  commended ;   they 
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render  the  specimens  more  fitted  for  the  cabinet.  But  the  main 
points  to  be  attended  to,  as  being  those  by  which  science  can 
alone  be  benefited,  are  identification  and  authentication. 


IDENTIFICATION. 

Of  course  the  most  satisfactory,  and  often  the  simplest,  way  of 
identifying  the  species  to  which  a  nest  of  eggs,  when  found,  be- 
longs, is  to  obtain  one  of  the  parents,  by  shooting,  snaring,  or 
trapping.  But  it  sometimes,  in  practice,  happens  that  this  is 
fonnd  to  be  difficult,  from  one  cause  or  another — such  as  the 
wary  instincts  of  the  birds,  or  the  necessities  of  his  position 
compelling  the  traveller  to  lose  no  time,  or  the  scarcity  of  the 
species  making  him  unwilling  to  destroy  the  individuals.  In 
any  of  these  cases  there  is  nothing  to  be  done  but  to  make  as 
careful  an  examination  as  circumstances  will  admit  of  the  precise 
situation  of  the  nest,  the  materials  of  which  it  is  composed  (sup- 
posing that  the  collector/  cannot  bring  it  away  with  him),  and 
accurately  to  survey  the  surrounding  locality,  to  observe  by  what 
species  it  is  frequented ;  all  the  particulars  of  which  examination 
and  survey  should  be  fully  noted  down  at  the  earliest  opportunity 
possible.  Should,  however,  either  or  both  the  birds  be  killed, 
they  should  be  skinned,  or  at  least  some  characteristic  part  of 
each  preserved,1  and  duly  labelled  to  correspond  with  the  in- 
scriptions subsequently  put  on  the  eggs,  and  always  with  a 
reference  to  the  collector's  journal  or  note-book,  wherein  fuller 
details  may  be  found. 

The  oologist  is  especially  warned  not  to  be  misled  by  the  mere 
fact  of  seeing  birds  around  or  near  the  nests.  Many  of  the  crow 
family  (Corvidce)  are  great  eaters  of  eggs,  and  mistakes  are  known 
to  have  originated  from  birds  of  that  kind  being  seen  near  nests 
of  which  they  were  certainly  not  the  owners.  Others,  such  as 
the  titmice  (Paridce),  though  not  plunderers,  obtain  their  food 
by  incessantly  seeking  it  even  in  the  very  localities  where  many 

1  Birds  may  be  preserved  entire  by  simply  pouring  (through  a  small 
funnel)  a  few  drops  of  pyroligneous  acid  down  their  throats,  and  satu- 
rating the  feathers,  especially  about  the  vent,  with  the  same  fluid ;  after 
leaving  them  to  dry  for  an  hour  or  so,  they  may  be  wrapped  in  paper 
and  packed.     (Communicated  by  Mr.  John  Hancock.) 
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species  build.  It  often  happens,  also,  that  two  different  birds 
have  their  nests  situated  very  close  to  one  another ;  and  if  they 
be  allied  species,  the  collector  may  be  easily  deceived.  Thns,  it 
has  come  to  the  writer's  knowledge  that  the  dunlin  (Tringa 
alpina)  and  the  purple  sandpiper  {Tringa  maritima)  have  had 
their  nests  only  a  few  feet  apart.  At  first  a  pair  of  the  latter 
only  were  seen,  which  by  their  actions  betrayed  their  uneasiness. 
A  short  search  discovered  a  nest  with  four  eggs.  The  observer 
was  one  of  the  best  practical  oologists  then  living,  and  his  eye 
at  once  saw  that  it  was  not  the  nest  which  he  wanted;  but  a  less 
experienced  man  would  doubtless  have  immediately  concluded 
that  he  had  found  the  eggs  of  the  rarer  species.  Indeed  it  may, 
generally  speaking,  be  said  of  most  birds,  that  "whenever  they 
have  nests  of  their  own  they  are  also  acquaiuted  with  those  of 
their  neighbors,  which  by  their  actions  they  will  often  betray 
to  the  collector  who  may  be  patiently  watching  them.  Birds, 
again,  will  occasionally  lay  their  eggs — accidentally,  as  it  were — 
in  the  nests  of  other  species,  even  when  they  are  not  of  a  para- 
sitic nature,  as  the  Old  World  cuckoos  (Cuctdus,  EudynamU, 
and  Oxylophus),  or  the  cow  blackbird  (Molothrus  pecoris)-,  thus 
eggs  of  the  eider  duck  (Somateria  mollissima)  have  been  found 
in  the  nest  of  a  gull  (Larns),  and  other  similar  cases  are  on 
record,  in  some  of  which,  from  the  species  being  nearly  allied, 
confusion  might  easily  have  arisen,  though  at  the  time  no  doubt 
may  have  occurred  in  the  collector's  mind. 

It  would  be  impossible  in  this  paper  to  treat  of  the  various 
methods  which  may  be  successfully  employed  to  obtain  the  birds 
to  whom  a  nest  belongs,  and,  in  fact,  these  methods  can  gene- 
rally be  only  learned  by  experience.  It  is  sufficient  to  indicate 
here  the  use  of  traps,  snares,  hingles,  or  bird-lime,  in  cases  where 
the  individuals  are  too  shy  to  admit  of  being  shot  by  the  gun  or 
rifle.  Much  may  often  be  gathered  by  the  collector  from  the 
practice  of  the  natives,  especially  if  they  be  savages,  or  half 
civilized.  In  like  manner  it  would  too  much  extend  these  sug- 
gestions to  give  a  detailed  account  of  the  different  ways  in  which 
the  nests  of  birds  are  to  be  found.  The  experience  of  a  single 
season  is  to  most  men  worth  a  whole  volume  that  might  be  writ- 
ten on  the  subject.  Nevertheless,  a  few  hints  are  given  further 
on,  which  might  not  occur  to  the  beginner 
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AUTHENTICATION. 

The  most  complete  method  of  authenticating  eggs  is  that  of 
writing  in  ink  on  their  shells,  not  only  the  name  of  the  species 
to  which  each  belongs,  bat  also,  as  far  as  the  space  will  admit, 
as  many  particulars  relating  to  the  amount  of  identification  to 
which  the  specimen  was  subjected,  the  locality  where,  date  when, 
and  name  of  the  person  by  whom  they  were  taken,  adding  always 
a  reference  to  the  journal  or  note-book  of  the  collector,  wherein 
fuller  details  may  be  given.  It  is  advisable  to  do  this  on  some 
regular  system,  and  the  following  method  is  suggested  as  one 
that  has  already  been  found  to*  work  well  in" practice.  The  sci- 
entific names  only  to  be  used,  except  with  a  mark  of  doubt  or 
within  brackets,  when  the  specimens  have  really  been  satisfac- 
torily identified;  and  if  the  identification  has  been  made  by 
obtaining  one  or  both  of  the  parent  birds,  a  memorandum  of  the 
fact  to  be  added,  thus:  "Both  birds  snared;"  "Bird  shot;"  or, 
in  smaller  space,  "Bd.  st."  If  the  identification  has  been  effected 
only  by  obtaining  a  good  view  of  the  birds,  the  fact  should  be 
stated  thus :  "Bird  well  seen,"  "  Bird  seen,"  or  "Bd.  sn.,"  as  the 
case  may  be.  For  eggs  not  taken  by  the  collector  himself,  but 
brought  in  by  natives,  or  persons  not  having  a  scientific  know- 
ledge of  ornithology,  the  local  name  or  the  name  applied  by  the 
finder  should  only  be  used,  unless  indeed  it  requires  interpreta- 
tion, when  the  scientific  name  may  be  added,  but  always  within 
brackets,  thus:  "Tooglee-aiah  (Squatarola  helvetica);"  the  ne- 
cessary particulars  relating  to  the  capture  and  identification 
being  added.  Eggs  found  by  the  collector,  and  not  identified 
by  him,  but  the  origin  of  which  he  has  reason  to  think  he  knows, 
may  be  inscribed  with  the  common  English  name  of  the  species 
to  which  he  refers  them ;  or  if  it  has  no  such  appellation,  then 
the  scientific  name  may  be  used,  but  in  that  case  always  with  a 
note  of  interrogation  (?)  after  it,  or  else  the  words  "Not  identi- 
fied." If  the  collector  prefers  it,  many  of  these  particulars  may 
be  inscribed  symbolically  or  in  short-hand,  but  never  unless  the 
system  used  has  previously  been  agreed  upon  with  persons  at 
home,  and  it  be  known  that  they  have  a  key  to  it.  Each  speci- 
men should*  bear  an  inscription ;  those  from  the  same  nest  may 
be  inscribed  identically;  but  different  nests,  especially  of  the 
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same  or  nearly  allied  species,  should  never  be  so  marked  that 
confusion  can  possibly  arise.  It  is  desirable  to  mark  temporarily 
with  a  pencil  each  egg  as  it  is  obtained ;  but  the  permanent 
inscription,  which  should  always  be  in  ink,  should  be  deferred 
until  after  the  egg  has  been  emptied.  The  number  terminating 
the  inscription  in  all  cases  referring  to  the  page  of  the  collector's 
note-book,  wherein  full  details  will  be  found,  and  the  words  or 
letters  preceding  the  number  serving  to  distinguish  between  dif- 
ferent collectors,  no  two  of  whom  ought  to  employ  the  same. 
(The  initial  letter  of  the  collector's  name,  prefixed  to  the  num- 
ber, will  often  be  sufficient.) 

PREPARATION  OF  SPECIMENS. 

Eggs  are  emptied,  with  the  least  amount  of  trouble,  at  one 
hole,  which  should  be  drilled  in  the  side  with  such  an  instrument 
as  shown  in  the  sketches  (Jigs.  1,  2,  and  3).1  The  hole  should, 
of  course,  be  proportioned  to  the  size  of  the  egg,  and  the  amount 
of  incubation  it  has  undergone.  Eggs  that  are  hard  sat  upon 
are  more  easily  blown  by  being  kept  a  few  days,  but  the  opera- 
tion must  not  be  deferred  too  long,  or  they  are  apt  to  burst 
violently  immediately  on  being  punctured,  though  this  may  be 
avoided  by  holding  them  under  water  while  the  first  incision  is 
made.  The  hole  being  drilled,  the  lining  membrane  should  be 
cleared  away  from  the  orifice  with  a  penknife  (Jig.  14),  by  which 
means  not  only  is  the  removal  of  the  contents,  but  also  the  sub- 
sequent cleansing  of  the  specimen,  facilitated.  The  small  end  of 
a  blowpipe  (Jigs.  4  and  5)  should  then  be  introduced,  while  the 
other  extremity  is  applied  to  the  mouth,  and  blown  through,  at 
Jirst  very  gently.  If  the  embryo  is  found  to  be  moderately  de- 
veloped, a  stream  of  water  should  be  introduced  by  means  of  a 
syringe  (Jig.  7),  and  the  egg  then  gently  shaken,  after  which  the 
blowpipe  may  be  again  resorted  to,  until  by  the  ultimate  use  of 
both  instruments,  aided  by  scissors  (Jigs.  8  and  9),  hooks  (Jigs. 
10,  11,  and  12),  knives  (Jigs.  13,  14,  and  15),  and  forceps  (Jig. 

1  The  great  object  to  be  attained  is  the  formation  of  a  circular  hole 
with  smooth  edges.  Collectors  not  having  such  a  drill  as  is  here  recom- 
mended, will  find  a  common  nail  or  a  three-cornered  needle  a  useful 
substitute,  but  they  must  be  used  with  extreme  care.  * 
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16),  the  contents  are  completely  emptied.  After  this  the  egg 
should  be  filled  with  water  from  the  syringe,  gently  shaken,  and 
blown  oat,  which  process  is  to  be  repeated  until  its  interior  is 
completely  cleansed,  when  it  should  be  laid  upon  a  pad  of  blot- 
ting-paper or  fine  cloth,  with  the  hole  downwards,  its  position 
on  the  pad  or  cloth  being  occasionally  changed,  until  it  is  per- 
fectly dry.  Dnring  this  time  it  should  be  kept  as  much  as  pos- 
sible from  the  light,  especially  from  the  sunshine,  as  the  colons 
are  then  more  liable  to  fade  than  at  any  subsequent  time.  In 
the  case  of  very  small  eggs,  when  fresh,  the  contents  may  be 
sucked  out  by  means  of  a  bulbed  tube  {fig.  6),  and  the  interior 
afterwards  rinsed  out  as  before.  It  is  always  advisable,  as  far 
as  possible,  to  avoid  wetting  the  outside  of  the  shell,  as  the 
action  of  water  is  apt  to  remove  the  "bloom,"  affect  the  color, 
and  in  some  cases  alter  the  crystallization  of  the  shell.  Conse- 
quently dirt  stains  or  dung  spots  should  never  be  removed. 
While  emptying  the  contents,  it  is  as  well  to  hold  the  egg  over 
a  basin  of  water,  to  avoid  breakage  in  case  of  its  slipping  from 
the  fingeps.  Eggs  that  are  very  hard  sat  upon,  of  whatever  size 
they  be,  should  be  treated  in  the  manner  detailed  in  the  accom- 
panying "  Description  of  Egg-blowing  Instruments,"  under  the 
head  of  "fig.  IT,"  which  is  a  method  superior  to  any  other  known 
at  present  to  the  writer  for  preventing  injury  arising  to  them. 
Should  the  yelk  of  the  egg  be  dried  up,  a  small  portion  of  car- 
bonate of  soda  may  be  introduced  (but  with  great  care  that  it 
does  not  touch  the  outer  surface  of  the  shell,  in  which  case  the 
color  is  likely  to  be  affected),  and  then  the  egg  filled  with  water 
from  the  syringe,  and  left  to  stand  a  few  hours  with  the  hole 
uppermost,  after  which  the  contents  are  found  to  be  soluble,  and 
are  easily  removed  by  the  blowpipe,  assisted  by  one  of  the  hooks. 
It  is  almost  unnecessary  to  add,  except  for  the  benefit  of  begin- 
ners, that  the  manipulation  of  the  different  instruments  requires 
extreme  caution,  but  a  few  trials  will  give  the  collector  the 
practice  necessary  for  success.  Those  who  may  still  prefer  to 
blow  eggs  by  means  of  two  holes  are  particularly  requested  not 
to  make  them  at  the  ends  of  the  eggs,  nor  at  opposite  sides ,  but  on  the 
same  side.  (fig.  18.)  In  this  case  the  hole  nearest  the  smaller  end 
of  the  egg  should  be  the  smallest,  and  the  contents  blown  out  at 
the  other.  If  the  holes  are  made  at  the  ends  of  the  eggs,  it  not 
only  very  much  injures  their  appearance  as  cabinet  specimens, 
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bat  also  prevents  their  exact  dimensions  from  being  ascertained 
accurately ;  and  if  they  are  made  at  opposite  sides,  the  extent  of 
the  "show  surface"  is  thereby  lessened.  Eggs  should  never  be 
written  on  until  the  shells  are  perfectly  dry,  or  the  ink  will  be 
found  to  run,  and  the  inscription  will  be  rendered  illegible.  Eggs 
with  chalky  shells,  such  as  those  of  the  anis  (Qrotophaga),  gannets 
and  cormorants  (Pelecanidce),  and  others,  may  be  conveniently 
marked  by  incising  with  a  pin  or  the  point  of  an  egg-drill,  so 
also  those  of  the  ptarmigans  (Lagopus),  care  being  taken  in  this 
case  to  select  the  dark-colored  patches  to  write  upon.  The 
inscriptions  should  always  be  placed  on  the  same  side  as  the  hole 
or  holes,  and  confined  within  the  smallest  limits  possible.  For 
drilling  the  hole  or  holes  the  side  presenting  the  least  character- 
istic markings  should  be  selected. 

CONCLUDING  OBSERVATIONS. 

The  best  allies  of  the  collector  are  the  residents  in  the  country, 
whether  aboriginal  or  settlers,  and  with  them  he  should  always 
endeavor  to  cultivate  a  close  intimacy,  which  may  be  assisted  by 
the  offer  of  small  rewards  for  the  discovery  of  nests  or  eggs, 
lie  should,  however,  always  insist  upon  any  nests  found  being 
shown  to  him  in  situ,  and  the  gratuities  paid  should  be  propor- 
tioned to  his  success  in  identifying  the  species  to  which  they 
belong.  He  should  steadily  refuse  any  but  the  most  trifling 
remuneration  for  nests  or  eggs  taken  and  brought  to  him.  As 
a  rule,  the  eggs  of  the  different  species  of  plovers  and  sandpipers 
(Charadriadce  and  Scolopacidce)  are  those  most  wanted  by  oolo- 
#ists  of  all  countries.  These  birds  mostly  breed  in  high  northern 
lat'Mdes,  but  they  often  choose  elevated  spots  for  nesting  in 
more  southern  parallels.  Their  nests  are  nearly  always  difficult 
to  find,  even  when  the  birds  are  discovered.  Their  habit  is,  if 
the  ground  be  at  all  rough  with  herbage,  to  run  off  the  nest  for 
Borne  distance  before  taking  wing,  as  the  observer  approaches ; 
if  the  ground  be  bare,  they  will  try  to  escape  observation  by 
squatting  closely  until  they  are  almost  trodden  upon.  The  best 
method  of  finding  them,  and  indeed  the  nests  of  some  other  spe- 
cies, is  for  the  collector  to  conceal  himself  near  the  place  where 
he  has  reason  to  believe  the  eggs  are,  and  to  endeavor  to  watch 
the  bird  as  she  returns  to  her  nest — using  a  telescope,  if  neces- 


17 

sary ;  bat  should  this  fail,  after  giving  her  time  to  settle  herself 
upon  it,  to  fire  off  a  gun  suddenly,  or  spring  up  and  shout,  when 
the  bird,  in  her  surprise,  will  often  at  once  take  wing  from  the 
nest,  or  at  least  without  running  many  yards.  To  reach  the 
nests  of  rock-building  birds,  a  man  or  boy  can  be  lowered  by  a 
rope  from  the  top,  when  it  is  accessible.  The  rope  should  always 
be  tied  under  the  arms  of  the  person  lowered,  as  substances, 
detached  from  above  by  the  friction  of  the  rope,  may,  by  fall- 
ing on  him,  stun  him  for  a  moment,  and  cause  him  to  lose  his 
hold.  But  in  all  places  and  at  all  times  an  egg-collector  should 
recollect  that  identification  and  authentication  are  his  main 
objects,  to  attain  which  no  trouble  is  too  laborious,  no  care  too 
great 

DESCRIPTION  OF  EGG-BLOWING  IMPLEMENTS. 

Figs.  1,  2,  and  3,  represent  "drills"  for  making  neat  and  cir- 
cular holes  in  the  shell.     These  drills  should  be  made  of  the  best 
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Pig.  I.       Pig.  2. 


2ft. 


Plge.  1,  2,  3,  natural  alie.    Figures  2a,  2ft,  enlarged 


steel  that  can  be  procured,  and  of  different  sizes.     Fig.  1  is 

meant  for  the  smallest  eggs,  even  humming  bird's,  up  to  those 
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say  of  a  robin  (Tardus  migratoritu).  The  grooves  forming  the 
drilled  surface  should  be  cot  with,  a  chisel.  Fig.  2  will  suit  the 
generality  of  eggs,  excepting  those  of  very  large  birds  and  of 
sea  fowl,  which  usually  lay  eggs  with  a  strong  bat  soft  shell. 
The  grooves  may  be  cnt  either  with  a  chitel  or  a  Jiie,  but  if  with 
the  latter,  greater  care  will  be  requisite  in  its  use.  Fig.  3  is 
intended  for  the  largest  eggs,  and  even  some  of  the  smaller  ones 
which  have  a  chalky  shell,  snch  as  Crotophaga.  The  grooves 
are  cut  with  a  fie.  In  the  manufacture  of  all  these  drills  the 
greatest  care  is  necessary  that  the  grooves  should  lie  parallel  to 
one  another,  and  that  their  edges  ihould  be  smooth.  The  smaller 
the  drill,  the  more  acute  shonld  be  the  angle  it  forms  at  the 
point.  The  drills  may  be  fitted  with  handles  or  not  according 
to  fancy.  Those  with  handles  are  less  likely  than  the  others  to 
cramp  the  fingers  of  the  performer,  an  inconvenience  which  often 
causes  breakages. 

N.  B.  A  separate  sketch  is  given  with  the  enlarged  views  of 
the  end  of  a  drill,  in  order  to  show  more  plainly  the  manner  in 
which  the  grooves  should  be  cut. 

Fig$.  4  and  5  represent  blowpipes,  for  emptying  eggs.     They 
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are  best  made  of  metal,  and  for  this  purpose  nickel  (or  Ger- 
man silver)  is  preferable,  as  being  less  liable  to  rnst.  A  col- 
lector should  have  two  sizes,  as  a  large  size  is  not  convenient 
for  small  eggs,  and  a  small  one  causes  loss  of  time  in  blowing 
large  eggs.  They  should  be  made  as  light  as  possible,  or  they 
may  slip  from  the  month  and  break  the  egg  being  operated  on. 
The  chief  point  to  be  attended  to  in  their  construction,  is  that 
the  lower  orifice  should  be  as  large  as  the  size  of  the  pipe  per- 
mits. It  is  of  course  necessary  that  they  should  be  perfectly 
smooth  outside,  towards  the  lower  end.  They  may  be  straight, 
although  the  curve  is  preferable. 

Fig.  6  represents  a  tube  for  emptying  small  eggs  by  suction. 
The  bulb  is  to  receive  the  contents  of  the  egg  and  prevent  them 
from  reaching  the  mouth  of  the  operator  and  thus  causing 
nausea.  This  instrument  is  best  made  of  thin  glass,  as  thereby 
it  can  be  easily  kept  clean.  The  same  remark  applies  to  this  as 
to  the  last,  with  respect  to  the  size  of  the  lower  orifice. 

N.  B.  A  piece  of  thin  wire  (Jig  6*),  long  enough  to  pass 
entirely  through  the  tubes,  should  be  always  kept  at  hand  by 
the  operator,  to  remove  obstructions  which  are  likely  to  occur 
from  small  pieces  of  the  embryo,  or  half-dried  yelk,  being  acci- 
dentally drawn  into  the  tubes  or  blowpipes. 

Fig.  7  represents  a  syringe,  which  will  be  found  useful  in 
rinsing  out  the  inside  of  an  egg.  It  may  be  made  of  any  metal, 
though  the  pewter  ones  are  apt,  from  their  weight,  to  be  clumsy. 
Nickel  is  recommended,  as  for  the  common  blowpipes.  The 
lower  orifice  should  be  as  large  as  possible.  The  ring  at  the 
top  should  be  large  enough  for  the  insertion  of  the  operator's 
ritrht  thumb — as  it  must  be  remembered  that  he  has  to  work  it 
with  one  hand.  The  nozzle,  as  shown  in  the  figure,  is  rather 
too  tapering.  It  shonld  be  smaller  in  proportion  at  the  upper 
end. 

Figs.  8  and  9  represent  scissors  of  shapes  likely  to  be  found 
very  useful.  Fig.  8  for  cutting  through  the  bones  of  the  embryo 
before  it  is  extracted,  and  jig.  9,  for  cutting  off  portions  of  it, 
while  it  is  being  extracted  by  one  of  the  hooks  represented  in — 

Figs.  10,  11,  and  12,  which  should  vary  in  size  from  that  of 
an  ordinary  pin  to  that  of  stout  wire.  The  length  of  their 
straight  portions  should  be  rather  more  than  the  diameter  of  the 
egg  they  are  used  on. 


Fig.  13  represents  a  knife  with  a  crooked  blade,  somewhat  like 
a  bill-hook,  and  may  be  useful  in  catting  tip  the  embryo  prior  to 
extraction. 

l'\gs.  14  and  15  represent  a  penknife  and  scalpel  with  elon- 
gated blades,  or  shafts,  to  admit  of  their  being  introduced  into 


Fig.  is.    pig.  ii.  ng. 


the  egg  to  cot  up  the  embryo.  Fig.  14  is  also,  perhaps,  the  best 
instrument  with  which  to  remove  the  lining  membrane  from  the 
bole.  This  is  done  by  inserting  the  blade  perpendicularly  aud 
slightly  scraping  the  edge  of  the  hole,  as  soon  as  it  is  drilled. 

Fig.  16  represents  a  forceps  for  extracting  the  pieces  of  the 
embryo  when  cot  up.  The  spring  should  not  be  too  lively,  as 
its  resiliency  may  occasion  breakage.  The  grasping  surfaces 
should  be  roughed  to  prevent  the  pieces  slipping. 
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Fig.  IT  shows  a  piece  of  paper,  a  number  of  which  when 
gummed  on  to  an  egg,  one  over  the  other,  and  left  to  dry, 
strengthen  the  shell  in  such  a  manner  that  the  instruments  above 
described  can  be  introduced  through  the  aperture  in  the  middle 
and  worked  to  the  best  advantage,  and  thus  a  fully  formed  em- 
bryo may  be  cut  up,  and  the  pieces  extracted  through  a  very 
moderately  sized  hole ;  the  number  of  thicknesses  required  de- 
pends of  course  greatly  upon  the  size  of  the  egg,  the  length  of 
time  it  has  been  incubated,  and  the  stoutness  of  the  shell  and  the 
paper.     Five  or  six  is  the  least  number  that  it  is  safe  to  use. 

**?•  17.  Fig.  18. 


Natural  size. 

Each  piece  should  be  left  to  dry  before  the  next  is  gammed  on. 
The  slits  in  the  margin  cause  them  to  set  pretty  smoothly,  which 
will  be  found  very  desirable ;  the  aperture  in  the  middle  of  each 
may  be  cut  out  first,  or  the  whole  series  of  layers  may  be  drilled 
through  when  the  hole  is  made  in  the  egg.  For  convenience 
sake  the  papers  may  be  prepared  already  gummed,  and  moist- 
ened when  put  on  (in  the  same  way  that  adhesive  postage  labels 
are  used).  Doubtless,  patches  of  linen  or  cotton  cloth  would 
answer  equally  well.  When  the  operation  is  over,  a  slight  ap- 
plication of  water  (especially  if  warm),  through  the  syringe,  will 
loosen  them  so  that  they  can  be  easily  removed,  and  they  can  be 
separated  from  one  another  and  dried  to  serve  another  time. 
The  size  represented  in  the  sketch,  is  that  suitable  for  an  egg  of 
moderate  dimension,  such  as  that  of  a  common  fowl. 

Observations  — The  most  effectual  way  of  adopting  this  method 
of  emptying  eggs,  is  by  using  very  many  layers  of  thin  paper  and 
plenty  of  thick  gum,  but  this  is  of  course  the  most  tedious. 
Nevertheless,  it  is  quite  worth  the  trouble  in  the  case  of  really 
rare  specimens,  and  they  will  be  none  the  worse  for  operating 
upon  from  the  delay  of  a  few  days,  caused  by  waiting  for  the 


22 

gum  to  dry  and  harden.  The  naturalist  to  whom  this  method 
first  occurred,  has  found  it  answer  remarkably  well  in  every  case 
that  it  has  been  used,  from  the  egg  of  an  eagle  to  that  of  a  ham- 
ming bird,  and  among  English  oologists  it  has  been  generally 
adopted. 


SMITHSONIAN  MISCELLANEOUS  COLLECTIONS, 


CIRCULAR 


IX  RlflRlKCl  TO  TH1 


HISTORY  OF  NORTH  AMERICAN  GRASSHOPPERS. 


The  Smithsonian  Institution,  being  desirous  of  obtaining  ac- 
curate information  respecting  the  Grasshopper1  tribes  of  North 
America,  calls  the  attention  of  its  friends  and  correspondents  to 
a  number  of  queries  relative  to  this  subject,  drawn  up  by  Mr. 
P.  R.  Uhler. 

It  is  well  known  that  these  insects  destroy  immense  quantities 
of  the  products  of  the  fields;  while  there  is  scarcely  a  plant  that 
is  not  at  times  subjected  to  their  ravages. 

With  these  facts  in  view,  and  in  consideration  of  the  want  of 
material  to  complete  their  history,  the  Institution  respectfully 
request*  attention  to  the  subjoined  questions.  Answers  may  be 
returned  by  reference  merely  to  the  numbers. 

Should  there  be  several  species  of  graesbvyppers  committing 
their  depredations  in  any  one  loeality,  the  queries  should  be 
answered  separately  for  each. 

In  all  ea*cs,  whenever  practicable,  foil  wies  of  £**b  specie 
observed  should  be  collected  and  pT&trvtti  fa  a  bottle  or  rial 
filled  with  alcohol,  or  strong  spirit  of  some  kind.  If  this  cannot 
be  obtained,  the  gra«shop|>ers  may  be  dried.  Care  sbonld  he 
taken  to  indicate  the  locality,  date,  and  collector  of  each  serie*. 
These  may  be  transmitted  to  the  Institution  by  any  convenient 
opportunity.  The  answers  to  the  qnerieu  may  be  sent  to  the 
Institution,  either  direct  or  under  cover  to  the  TJ.  8.  Commis- 
sioner of  Patent*. 

'  Th*  qnmhoppm  of  5orth  America  <y>rre«pond  to  the  loeti*t«  of  tho 
?M  worM,  irhteh  eonttnH  *t*eb  mrwrm  in  AnSn  awl  Afrtea.  The  t*rm 
iornst  is  *ppHM  in  Anterie*  to  a  wfcMy  diSfenwit  iiweet,  net  here  jtn4*r 

COQJtM^TJttfon. 


1.  When  does  the  Grasshopper  lay  its  eggs? 

2.  How  does  it  lay  its  eggs  ?    With  the  ovipositor  projected 

at  the  time  into  the  ground,  or  into  a  hole  dng  before-' 
hand? 

3.  At  what  depth  does  the  female  deposit  her  eggs  ? 

4.  What  kind  of  soil  does  she  prefer  for  this  purpose  ? 

5.  What  localities,  whether  near  streams,  on  hill-sides,  in  pits, 

or  in  cavities? 

6.  How  often  does  she  lay  her  eggs  ? 

T.  How  long  does  she  live  after  laying  them  ? 

8.  Does  she  lay  them  singly  or  in  clusters  ? 

9.  Does  she  sometimes  lay  them  singly,  and  at  other  times  in 

clusters  ? 

10.  What  do  the  eggs  resemble? 

11.  What  is  their  size ?  shape?  color?  markings? 

12.  How  much  time  is  occupied  in  laying  the  eggs? 

13.  What  changes  take  place  in  the  egg  before  it  is  hatched? 

14.  How  long  does  the  egg  remain  before  it  is  hatched  ? 

15.  What  state  of  the  atmosphere  is  most  favorable  for  its 

development  ? 

1 6.  How  does  the  young  escape  from  the  egg  ? 

17.  What  is  its  appearance  ?  marking  ?  size  ? 

18.  What  places  and  food  does  it  prefer  ? 

1 9.  Is  it  capable  of  producing  noise,  and  how  ? 

20.  What  is  its  general  manner  of  life  ? 

21.  Does  it  exhibit  any  peculiar  actions? 

22.  Is  it  ever  pugnacious,  or  destructive  of  its  own  or  other 

kind  of  insects  ? 

23.  When  does  its  first  change  of  skin  occur  ? 

24.  What  peculiarities  does  it  then  exhibit  ? 

25.  How  long  a  time  is  occupied  in  changing  the  skin  ? 


26.  How  many  changes  of  the  skin  occur  ? 

27.  What  are  its  peculiarities  after  each  change  ? 

28.  What  length  of  time  between  each  change  ? 

29.  How  long  after  its  exclusion  from  the  egg  does  its  last 

moult  occur  ? 

30.  What  is  the  appearance  of  the  pupa  ? 

31.  Docs  it  change  its  skin  ? 

32.  Wheu  and  how  often  does  it  moult  ? 

33.  Does  it  ever  feed  while  moulting  ? 

34.  Does  it  change  its  food  after  moulting  ? 

35.  What  changes  take  place  in  its  habits  or  manners  ? 

36.  What  remarkable  appearance  does  it  ever  present  ? 

37.  When  does  it  become  full  winged  ? 

38.  Does  it  ever  moult  after  becoming  full  winged? 

39.  What  changes  in  habits  or  manners  then  occur  ? 

40.  What  comparative  difference  is  there  in  the  sizes  of  the 

sexes? 

41.  When  does  the  male  unite,  sexually,  with  the  female? 

42.  What  is  the  length  of  time  required  for  the  act? 

43.  What  peculiarities  are  observed  at  this  time? 

44.  How  much  time  elapses  between  this  act  and  the  laying 

of  the  eggs  ? 

45.  How  long  does  the  male  live  after  the  act  ? 

46.  How  long  does  the  female  live  after  laying  the  eggs? 

47.  Does  the  female  ever  make  a  noise,  and  how  ? 

48.  How  does  the  male  produce  his  note  ? 

49.  At  what  times  is  he  most  noisy  ? 

50.  What  variations  of  instinct  have  been  remarked  in  either 

sex? 

51.  What  condition  of  the  atmosphere  seems  most  favorable 

for  their  increase  ? 


52.  What  other  physical  conditions  favor  them  ? 

53.  What  physical  conditions  are  most  unfavorable  tc  them  ? 

54.  What  physical  or  other  conditions  cause  them  to  migrate? 

55.  How  far  has  their  migratory  flight  been  known  to  extend  ? 

56.  What  times  do  they  prefer  for  migrating  ? 

57.  What  vegetable  or  other  substances  are  repugnant  to 

them  and  what  do  they  prefer? 

58.  Do  odors  of  any  kind  affect  them  in  any  particular  way  ? 

59.  Through  how  extended  a  district  have  their  ravages  been 

noticed  ? 

60.  What  remedies  have  been  used  to  prevent  their  ravages  ? 

61.  How  far  has  each  remedy  been  successful  ? 

A  very  small  amount  of  time  appropriated  to  observing  these 
insects  may  bring  about  results  of  the  most  weighty  importance. 
It  is  useless  to  attempt  to  prevent  the  destruction  occasioned  by 
any  species  of  insect  until  a  sufficient  acquaintance  with  its  eco- 
nomy is  effected,  and  it  is  matter  of  much  regret  that,  generally, 
so  little  is  known  respecting  the  insects  of  this  country  ;  a  little 
exertion,  well  directed,  will  do  much  in  obtaining  correct 
information  respecting  them,  and  millions  of  dollars'  worth  of 
property  be  saved  to  the  agriculturist  every  year. 

Hoping  that  the  zeal  which  has  been  so  often  displayed  by  the 
coadjutors  of  the  Institution,  in  other  departments  of  science, 
may  be  awakened  in  behalf  of  the  important  subject  here  pre- 
sented, it  makes  this  appeal,  feeling  assured  that  the  assistance 
so  much  needed  will  be  freely  afforded. 

JOSEPH  HENRY, 

Secretary  of  the  Smithsonian  Institution, 

Smithsonian  Institution,  January  1,  1860. 


SMITHSONIAN  MISCELI ANEOCS  COLLECTIONS. 
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HI  KRPKBBNCE  TO  COLLECTING 


NORTH  AMERICAN  SHELLS. 


The  Smithsonian  Institution  contemplates  the  preparation  of 
a  series  of  Reports  upon  the  Shells  of  North  America,  with  par- 
ticular reference  to  their  geographical  distribution;  and  takes 
this  occasion  to  invite  the  cooperation  of  .its  correspondents  and 
the  friend3  of  science  generally,  in  collecting  materials  for  this 
purpose,  as  well  as  in  completing  the  conchological  department 
of  its  mnsenm  and  furnishing  materials  for  its  home  and  foreign 
exchanges.  Dae  acknowledgment  will  be  made  for  any  such 
assistance,  and  a  copy  of  the  Reports  presented  to  contributors, 
as  well  as  a  labelled  series  of  their  specimens  returned,  if  desired. 

The  Institution  is  desirous  to  receive  even  the  commonest 
shells,  and  in  large  numbers,  for  the  purposes  of  exchange. 

Any  collections  of  shells  or  other  objects  of  Natural  History 
may  be  sent  to  the  care  of  the  Adams  Express  Company  in  the 
eastern  part  of  the  continent,  and  on  the  west  coast  to  the  care 
of  Forbes  &  Babcock,  San  Francisco,  Cal.,  by  whom  they  will  be 
forwarded  to  the  Institution. 

The  following  instructions  based  upon  the  experience  of 
several  practised  collectors,  have  been  presented  to  the  Smith- 
sonian Institution  as  containing  the  information  necessary  to 
attain  the  object  in  view. 

JOSEPH  HENRY,  Secretary  S.  I 
Smithsonian  Institution,  Jan.  1st,  1860. 
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SPECIAL  INSTRUCTIONS. 

The  shells  most  wanted  for  the  purposes  in  view  are,  in  the 
first  place,  all  the  species  of  the  western  portion  of  the  continent, 
the  land  and  freshwater,  and  especially  the  marine  shells  of  the 
Pacific;  next  the  marine  shells  of  the  eastern  coast,  and  of  the 
Gulf  of  Mexico,  including  the  West  India  Islands;  next  the 
land  and  freshwater  univalves  generally,  with  the  Cycladida; 
and  lastly,  as  best  known,  the  Unionida  or  Mussels,  especially 
those  of  the  regions  west  of  the  Mississippi,  and  the  southern 
Atlantic  and  Gulf  States. 

Wherever  practicable,  a  full  series  of  the  shells  of  each  local- 
ity, with  their  animals  enclosed,  should  be  preserved  in  alcohol ; 
in  the  case  of  the  smaller  species,  it  will  be  well  to  throw  in 
spirit  all  that  can  be  collected,  as  much  trouble  in  cleaning  will 
thereby  be  saved.  Shells  with  their  animals  are  of  much  more 
value  for  scientific  investigations  than  those  without  them,  and 
should  be  carefully  sought  after.  Dead  shells,  however,  or  those 
picked  up  on  the  beach  or  elsewhere,  without  any  animal  attached 
or  included,  should  also  be  collected  in  large  numbers,  even  when 
the  same  kinds  are  preserved  in  alcohol,  as  showing  forms  or 
variations  not  seen  in  the  other  series,  or  as  increasing  the  aggre- 
gate of  material  for  the  investigation  of  the  species. 

As  a  general  rule,  the  alcohol  used  should  not  be  very  strong — 
about  fourth  proof  is  the  best.  The  shells,  especially  the  dimi- 
nutive ones,  should  be  kept  in  small  lots,  and  not  mixed  with 
vertebrates  or  crustaceans  (which  require  stronger  spirit),  if  it  can 
be  avoided.  Small  bottles,  jars,  or  tin  cans  may  be  employed 
for  the  purpose.  Shells  without  their  animals  should  be  pre- 
served dry,  and  not  thrown  into  spirit. 

In  packing  shells  for  transportation,  care  should  be  taken  to 
have  the  bottle  or  box  in  which  they  are  contained  perfectly  full, 
to  prevent  friction  during  transportation.  The  larger  ones  should 
be  wrapped  separately  in  paper. 

When  it  is  inconvenient  to  transport  shells  containing  their 
animals  in  alcohol,  after  having  been  immersed  in  this  fluid,  they 
may  be  taken  out  and  the  animals  allowed  to  dry  up.  They  can 
at  any  time  be  relaxed  again  for  examination  by  soaking  in  a 
solution  of  strong  potassa — although  it  is  best  to  keep  them  in 
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the  spirit  whenever  practicable;  for  this  purpose  a  strong  spirit 
should  be  diluted,  else  the  animal  is  hardened  and  the  shell 
damaged. 

The  animal  may  be  best  killed  and  removed  from  the  shell  by 
immersing  in  boiling  water,  and  allowing  it  gradually  to  cool. 
This  will  loosen  its  muscular  attachments,  when  it  can  be  readily 
extracted,  in  most  cases  whole. 

It  is  perhaps  unnecessary  to  say  that  the  value  of  shells  in 
reference  to  indications  of  geographical  distribution,  will«depend 
entirely  upon  the  accuracy  of  their  labels  of  station  and  locality. 
The  greatest  care  should  always  be  taken  to  mark  down  the 
locality  at  the  time  of  collecting,  if  on  a  journey,  and  to  verify 
as  far  as  possible  all  statements  in  respect  to  this  point  relating 
to  specimens  obtained  from  others.  Specimens  received  from 
other  sources  should  always  be  packed  and  labelled  separately 
from  those  obtained  by  the  collector. 

The  west  coast  abounds  in  Limpets.  These  are  found  adher- 
ing to  rocks  at  low  water.  Some  are  only  seen  at  the  ebb  of 
spring  tides ;  others  live  adhering  to  the  fronds  and  stems  of 
kelp,  some  being  extremely  small.  The  animals  of  all  these 
should  be  preserved ;  and,  as  they  drop  out  of  the  shells  in  spi- 
rit, each  kind  should  be  tied  up  separately.  There  are  several 
slipper  limpets  (Crepidulidce)  and  key-hole  limpets  (Fi&surellida) 
to  which  attention  is  requested.  They  generally  live  attached  to 
other  shells.  There  is  a  very  large  species  in  which  the  shell  is 
almost  hidden  (Lucapina  crenulata),  which  should  be  always 
preserved  in  spirit  The  Chiton  tribe  (woodlouse  shells)  deserve 
special  attention.  As  they  are  apt  to  roll  up  into  a  ball,  they 
should  be  tied  flat  to  a  strip  of  wood  on  being  taken  off  the  rock, 
and  then  immersed  in  spirit.  A  large  species,  in  which  the 
shelly  plates  are  quite  hidden,  and  the  animal  looks  like  a  lea- 
thery lump,  should  be  specially  sought  after.  The  animals  of  the 
great  Ear  Shells  (Haliotis)  should  also  be  preserved  in  spirits. 
Of  these  and  of  the  Limpets,  and  indeed  of  all  shells,  it  is  very 
desirable  to  collect  individuals  of  all  ages,  especially  of  the 
youngest.  If  they  be  found  in  spawning  season,  the  eggs  should 
be  preserved  in  spirit. 

Special  attention  should  be  given  to  the  Top  Shells  (Trochida) 
which,  with  all  other  univalve  shells,  should  be  carefully  preserved 
with  their  opercida,  or  horny  (sometimes  shelly)  lid  on  the  mouth. 


After  a  storm,  the  kelp  and  shore  should  be  carefully  searched 
for  these  and  other  shells. 

The  rocks  and  hardened  mnd  banks  should  be  searched  for 
bivalves,  which  bore  in  them,  and  mast  be  extracted  by  the  ham- 
mer. They  shonld  be  preserved  in  spirit.  Some  kinds  make  a 
cup  or  shelly  tube  outside  the  shell,  which  should  be  preserved. 
Most  of  the  bivalves  are  found  in  the  sand  or  sandy  mud,  and 
should  be  dug  for  where  a  little  rising,  or  holes  are  seen.  Salt 
marshes  are  particularly  productive. 

Most  of  the  kinds  can  only  be  obtained  alive  by  dredging,1 
especially  on  a  bottom  of  sandy  mud  or  gravel.  But  several 
rare  deep-water  species  can  be  obtained  by  examining  the  con- 
tents of  fishes,  stomachs  and  intestines,  where  they  are  often 
found  in  quantities  uninjured. 

Some  of  the  most  interesting  shells  are  extremely  small.  They 
may  be  picked  off  from  the  kelp  or  crevices  of  rocks  at  low 
water ;  and  if  there  be  sand,  mud,  or  small  gravel,  especially  from 
deep  water,  which  contains  small  and  broken  shells,  the  larger 
shells  may  be  packed  up  in  it  with  advantage,  after  passing  it 
through  a  fine  sieve. 

Land  shells  should  be  sought  for  in  rainy  weather,  and  in  the 
early  morning.  The  small  kinds  are  often  found  on  decayed 
bark  or  under  stones.  The  naked  slugs  (as  well  as  similar 
animals  in  the  sea)  should  be  preserved  in  spirit.  The  fresh- 
water univalves  will  be  found  on  stones,  buried  in  mud,  or  among 
water  plants ;  and  the  pond  and  river  mussels  at  the  bottom. 
None  of  the  land  or  freshwater  shells  of  the  Pacific  coast  are  as 
yet  common  in  collections. 

All  information  as  to  the  station  and  habits  of  each  species 
will  be  very  acceptable.  If  they  be  kept  in  water  (changing 
it  constantly)  and  the  animal  drawn  when  in  motion,  very  im- 
portant knowledge  may  be  gained. 

The  shells  should  be  left  with  the  dirt  and  all  natural  secre- 
tions adhering  to  them;  nor  should  filing,  acid,  etc.,  on  any 
account  be  employed  with  a  view  to  improve  their  appearance. 

1  A  figure  of  the  dredge,  and  instructions  for  its  use,  will  be  found  on 
page  39  of  "Directions  for  making  Collections  of  Natural  History,'*  pub- 
lished by  this  Institution.  The  pamphlet  will  be  sent  to  any  one  desiring 
it,  on  application. 


SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


CIRCULAR 


IK  RtHRKTCS  TO 


THE  DEGREES  OP  RELATIONSHIP  AMONG  DIFFERENT  NATIONS. 


In  behalf  of  the  Smithsonian  Institution,  I  beg  to  commend  to 
attention  the  accompanying  letter  and  schedule  of  Mr.  Lewis  H. 
Morgan,  of  Rochester,  N.  Y.  This  gentleman  has  been  engaged, 
for  several  years,  in  studying  the  ethnological  peculiarities  of  the 
Indians  of  the  North  American  Continent ;  and  has  discovered 
among  them  a  system  of  relationship,  which  he  wishes  to  compare 
with  the  systems  of  consanguinity  existing  among  the  natives  of 
other  countries. 

From  the  annexed  letter,  it  will  be  seen  that  General  Cass  has 
given  this  interesting  enquiry  the  official  sanction  of  the  Depart- 
ment of  State. 

The  answers  to  the  circulars  may  be  addressed  to  the  Smithso- 
nian Institution,  care  of  the  Department  of  State ;  and  full  credit 
will  be  given  to  all  who  furnish  information  bearing  on  this  sub- 
ject, when  the  results  of  these  investigations  are  published. 

I  am,  very  respectfully, 

Your  obedient  servant, 

JOSEPH  HENRY, 
Secretary  of  the  Smithsonian  Institution. 

Smithsonian  Institution, 

Washington,  D.  C.,  Jan.  20, 1860. 


To  the  Diplomatic  agents  and  Consuls 

of  the  United  States  in  foreign  countries  : 

The  accompanying  circular  and  blank  form  have  been  prepared 
by  L.  H.  Morgan,  Esq.,  of  Rochester,  New  York,  for  the  purpose 


of  extending  his  ethnological  investigations  relative  to  the  Indians 
of  this  continent  to  the  other  parts  of  the  globe. 

As  the  results  of  his  investigations  are  to  he  published  in  the 
Smithsonian  Contributions  to  Knowledge,  I  have  been  requested 
by  the  Secretary  of  the  Smithsonian  Institution,  in  this  city,  to 
commend  the  matter  to  your  favor.  I  will  consequently  thank  you 
to  do  whatever  you  conveniently  can  towards  furnishing  the  infor- 
mation desired. 

I  am,  gentlemen, 

Your  obedient  servant, 

LEWIS  CASS. 

Department  op  State, 

Washington,  bth  January,  1860. 


Rochester,  Monroe  Co.,  N.  Y., 

October  1st,  1859. 

Dear  Sir  :  I  take  the  liberty  to  send  yon,  herewith  enclosed,  a 
printed  schedule,  with  the  request  that  you  will  take  the  trouble 
to  fill  it  up  according  to  its  design,  with  the  names  of  the  various 
degrees  of  consanguinity  and  relationship  which  are  in  use  among 
the  people  or  tribe  with  or  near  whom  you  reside.  In  order  that 
you  may  feci  sufficient  interest  in  the  matter  to  induce  you  to  com- 
ply with  this  request  from  a  stranger,  I  would  ask  your  attention 
to  the  object  to  which  these  inquiries  are  directed,  to  some  of  the 
results  already  reached,  and  to  others  still  more  interesting  and 
important  toward  which  they  are  manifestly  tending. 

Several  years  ago  the  peculiar  system  of  relationship  of  the 
Iroquois,  one  of  the  principal  American  Indian  families,  attracted 
my  attention.  I  found  that,  while  it  was  very  special  and  com- 
plex, it  rested  upon  definite  ideas,  which  stood  to  each  other  in 
such  intelligent  and  fixed  relations  as  to  create  a  system.  It  is 
entirely  unlike  our  own,  both  in  its  method  of  classification  and  in 
the  ends  it  proposes  to  itself;  as  also  unlike  those  of  the  remain- 
ing Indo-European  nations,  all  of  whom  have  substantially  one 
and  the  same  system.  The  fundamental  idea  of  the  Iroquois  sys- 
tem, upon  which  it  is  built  up  with  great  logical  rigor  is,  that  it 
never  suffers  the  bond  of  consanguinity  to  loose  itself  in  the  ever- 


diverging  collateral  lines.  The  degrees  of  relationship  are  never 
allowed  to  pass  beyond  that  of  first  cousin,  after  which  the  collat- 
eral lines  revert  into,  or  are  merged  in  the  lineal,  in  such  a  man- 
ner that  the  son  of  a  man's  cousin  becomes  his  nephew,  and  the 
son  of  this  nephew  becomes  his  grandson.  This  principle  works 
upwards  as  well  as  downwards,  in  such  a  manner,  that  the  brother 
of  a  man's  father  becomes  his  father,  and  the  brother  of  his  grand- 
father becomes  also  his  grand-father,  in  this,  to  us,  novel  system 
of  consanguinity. 

At  first,  I  supposed  that  this  peculiar  system  was  confined  to 
the  Iroquois,  and  was  a  scheme  of  their  own  invention  ;  but  sub- 
sequent investigation  disclosed  the  striking  fact,  that  the  system  in 
all  its  complexity  and  precision  is  common  to  ail  the  multitudinous 
Indian  nations  of  North  America,  and  most  likely  of  both  con- 
tinents. At  least,  I  have  found,  from  schedules  filled  up  and  in 
my  hands,  with  the  exception  of  the  Pawnee  and  Omaha,  in  which 
cases  the  schedules  are  but  partially  filled  out,  the  system  com- 
plete in  the  following  Indian  nations  :  the  Iroquois  and  Wyan- 
dotte, who  belong  to  the  Hodenosaunian  family;  theOjibwa,  Otawa, 
Potowottomie,  Peoria,  Shawnee,  Delaware,  and  Mohekuneuk,  who 
belong  to  the  Algonquin  family ;  the  Choctaw,  which  belongs  to 
the  Appalachian  family;  the  Winnebagoe,  Mississippi  Dakota, 
Missouri  Dakota,  Iowa,  Otoe,  Kaw,  and  Omaha,  who  belong  to  the 
Dakotan  family ;  and  the  Pawnee,  which  perhaps  with  the  Aric- 
karee,  constitutes  an  independent  family ;  making  in  all,  sixteen 
different  Indian  nations,  among  all  of  whom  the  system  is  now  in 
daily  use. 

Besides  these,  by  tneans  of  the  Indians  above  named  who  could 
*peak  for  their  kindred  nations,  and  by  information  obtained  from 
the  French  trappers  and  traders  of  the  Upper  Missouri,  who  have 
spent  their  lives  in  the  mountains,  and  speak  many  Indian  lan- 
guages, X  have  been  able  to  verify  the  present  existence  of  the 
same  system  of  relationship  in  the  following  additional  nations  : 
the  Quappas,  Osage,  Sawk  and  Fox,  Assinaboines,  Mandan,  and 
fiheyenne,  who  are  Dakotans;  the  Kaskaskias,  Piankashaws, 
Weaws,  Miamis,  Kikapoos,  Menomines,  and  Black  feet,  who  are 
Algonquins ;  the  Arickarees,  who  are  Pawnians ;  che  Upsarokas 
or  Crows,  and  the  Gros- Ventres,  whom  I  am  not,  at  present,  able 


to  place ;  and  lastly  the  Shoshonees  or  Snake  Indians,  west  of  the 
Rocky  Mountains,  who  are  of  the  same  family  as  the  Comanches 
of  Texas.  In  further  addition  to  these,  there  are  the  Creeks, 
Chickaswas,  and  Seminoles,  who  may  be  presumed  to  have  the  sys- 
tem, as  they  are  Appalachians.  That  it  prevails  among  the 
Creeks  I  have  satisfactory  evidence  from  other  sources. 

The  system  is  thus  traced  into  thirty-six  different  Indian  nations, 
comprising  the  principal  historical  races,  who  have,  at  times,  occu- 
pied the  whole  area  from  the  Eocky  Mountains  to  the  Atlantic, 
and  from  a  point  far  up  in  the  British  Possessions,  on  the  North, 
to  the  Gulf  of  Mexico  and  New  Mexico,  on  the  South. 

The  schedules,  when  compared,  exhibit  variations  from  uni- 
formity, and  occasional  discrepancies,  but  the  radical  features  of 
the  system  are  constant  in  them  all. 

The  most  important  of  these  are  the  following  : 

I. — All  the  brothers  and  sisters  of  a  man's  grand-father,  and  of  his 
grand-mother,  and  all  his  ancestors  above  grand-father  and  grand- 
mother, together  with  all  their  brothers  and  sisters,  are  equally  his 
grand-fathers  and  grand-mothers.  Some  of  the  nations  discrimi- 
nate among  them  as  second  and  third  grand-fathers,  &c,  but  practi- 
cally, they  are  all  grand-fathers  and  grand-mothers.  There  are 
no  great  uncles,  or  great  aunts,  as  with  us. 

II. — All  the  brothers  of  a  father  are  equally  fathers  to  his  chil- 
dren, and  he  is  a  father  to  the  children  of  all  his  brothers.  In 
like  manner,  all  the  sisters  of  a  mother  are  equally  mothers  to  her 
children,  and  she  is  a  mother  to  the  children  of  all  her  sisters.  These 
are  not  uncles  and  aunts,  nephews  and  nieces,  as  with  us. 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
to  her  children,  and  all  the  sisters  of  a  father  are  aunts  to  his 
children,  as  with  us ;  so  that  of  the  father's  brothers  and  sisters, 
and  of  the  mother's  brothers  and  sisters,  the  mother's  brothers  and 
the  father's  sisters  are  the  true  and  the  only  uncles  and  aunts 
recognized  under  this  system. 

IV. — There  is  one  term  for  elder  brother,  another  for  younger 
brother;  one  term  for  elder  sister,  and  another  for  younger  sister; 
and  no  term  either  for  brother  or  sister,  except  in  the  plural  num- 
ber.    These  separate  terms  are  not  applied  to  the  oldest  or  the 


youngest  specifically,  but  to  each  and  all,  who  are  older  or  younger 
than  the  person  speaking. 

V. — All  the  children  of  several  brothers  are  brothers  and 
sisters  to  each  other,  and  all  the  children  of  several  sisters  are 
brothers  and  sisters  to  each  other,  and  they  use,  in  each  case,  the 
respective  terms  for  eider  and  younger  brother,  and  for  elder  and 
younger  sister,  the  same  as  in  the  case  of  own  brothers  and  sisters. 
Whilst  all  the  children  of  brothers  on  the  one  hand,  and  of  sisters 
on  the  other,  are  cousins  to  each  other,  as  with  us.  To  this  last 
rule  their  are  exceptions.  When  you  cross  from  one  sex  to  the 
other,  the  degree  of  relationship  is  farther  removed. 

VI. — All  the  sons  of  a  man's  brothers  as  before  stated,  are  his 
sons ;  so  all  the  grand-sons  of  a  man's  brothers  are  his  grand-sons. 
The  sons  of  a  man's  sisters  are  his  nephews,  but  the  grand-sons 
of  a  man's  sisters  are  his  grand-sons.  In  the  next  collateral  line 
the  son  of  a  man's  female  cousin  is  his  nephew,  and  the  son  of 
this  nephew  is  grand-son. 

VII. — All  the  grandsons  of  brothers  are  brothers  to  each  other, 
and  the  same  of  all  the  grandsons  of  sisters,  while  all  the  grand- 
sons of  brothers  on  the  one  hand,  and  of  sisters  on  the  other,  are 
cousins ',  and  the  same  relationship  continues  to  the  remotest  gen- 
eration in  each  case,  so  long  as  these  persons  stand  in  the  same 
degree  of  nearness  to  the  original  brothers  and  sisters.  But  when 
one  is  farther  removed  than  the  other,  by  a  single  degree,  the  rule 
which  changes  the  collateral  line  into  the  lineal  at  once  applies  : 
thus  the  son  of  one  cousin  becomes  a  nephew  to  the  other  cousin, 
and  the  son  of  this  nephew  a  grandson.  In  like  manner  the  son 
of  one  brother  becomes  a  son  to  the  other  brother,  and  the  son  of 
this  son,  a  grand  sop. 

VIII. — Consequently,  the  descendants  of  brothers  and  sisters, 
or  of  an  original  pair,  could  not,  in  theory,  ever  pass  beyond  the 
degree  of  cousin,  that  being  the  most  remote  degree  of  relation- 
ship recognized,  and  the  greatest  divergence  allowed  from  the 
lineal  line.  Hence  the  bond  of  consanguinity  which  can  never,  in 
fact,  be  broken  by  lapse  of  time,  was  not,  as  a  fundamental  idea 
of  the  Indian  system,  suffered  to  be  broken  in  principle. 

IX. — All  the  wives  of  these  several  brothers,  without  discrim- 
ination, and  all  the  wives  of  these  several  male  cousins,  are  inter- 
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changcably  sisters-in-law  to  the  brothers  and  cousins  of  their 
respective  husbands ;  and  all  the  husbands  of  these  several  sisters, 
without  distinction,  and  of  these  several  female  cousins,  are  in 
like  manner  brothers-in-law  to  the  sisters  and  cousins  of  their 
respective  wives.  All  the  wives  of  these  several  sons  and  nephews 
are  daughters-in-law  alike  to  the  fathers  and  mothers,  uncles  and 
aunts  of  their  respective  husbands ;  and  all  the  husbands  of  these 
several  daughters  and  nieces,  are  sons-in-law  alike  to  the  fathers 
and  mothers,  uncles  and  aunts  of  their  respective  wives. 

X. — In  all  the  preceding  cases  the  principle  of  correlative  rela- 
tionship is  strictly  applied :  thus,  the  person  whom  I  call  sod 
calls  me  father ;  the  one  I  call  grand-son  calls  me  grand-father ; 
and  the  same  with  uncle  and  nephew,  aunt  and  niece,  brother  and 
brother,  cousin  and  cousin,  father-in-law  and  son-in-law,  step- 
father and  step-son,  and  thus  onward  through  every  recognized 
relationship. 

This  system,  which,  from  its  complexity  and  unlikeness  to  our 
own,  is  embarrassing  to  us,  is  yet  perfectly  natural  and  readily 
applied  by  the  Indian,  to  whom  any  other  than  this  is  entirely 
unknown. 

As  an  illustration  of  the  method  and  nomenclature  of  the  sys- 
tem, and  of  the  manner  of  filling  out  the  schedule,  the  following 
specimen  may  be  taken  in  the  Seneca  dialect  of  the  Iroquois  lan- 
guage : 


Note. — Care  should  be  taken,  in  putting  the  questions  on  the  schedule, 
against  the  error  of  receiving  a  simple  translation  of  the  question  from 
the  native.  The  special  term  by  which  he  is  called  is  the  answer  desired. 
The  true  form  of  each  question  is,  "  What  do  I  call  the  person  described 
by  the  question :"  thus,  "  What  do  I  call  my  father's  brother's  son  ?"  &c. 
Answer,  My  brother. 

Another  rule  should  be  observed.  When  one  relationship  is  deter- 
mined, the  next  in  order  will  bo  based  upon  it  usually  :  thus,  my  father's 
brother's  son  is  "my  brother ;"  therefore,  my  father's  brother's  son's  son 
will  be  " my  son,"  if  I  am  a  man,  and  "my  nephew ,"  if  I  am  a  woman  ; 
because  he  is  the  son  of  "  my  brother"  and  because  the  son  of  my  brother 
is  my  ton,  if  I  am  a  man,  and  my  nephew,  if  I  am  a  woman. 
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It  is  not  necessary  in  this  place  to  discuss  the  variations  from 
uniformity  which  a  careful  comparison  of  the  several  schedules 
has  revealed ;  but  the  one  most  important  may  be  adverted  to, 
in  this  connection,  as  it  may  appear  in  the  systems  of  other 
nations,  and  finally  receive  an  explanation.  It  is  this  :  the  son  of 
a  man's  father's  sister  is  his  cousin  among  the  Iroquois,  the  Da- 
kotas,  and  the  Ota  was,  &c.,  who  represent  three  stock  languages ; 
while  among  the  Iowas,  Otoes,  Kaws  and  Shawnees,  who  repre- 
sent two  of  the  same  stock  languages,  he  is  a  nephew ;  and  among 
the  Choc  taws,  who  represent  a  fourth  stock  language,  he  is  a 
father;  so  that  in  one  case  the  same  persons  are  cousins  to  each 
other,  in  another,  uncle  and  nephew,  and  in  another,  son  and 
father. 

The  universal  prevalence,  among  the  North  American  Indians, 
of  a  system  of  consanguinity  and  relationship  so  exceedingly  com- 
plex, was  sufficiently  remarkable  to  suggest  some  questions  as  to 
what  might  be  its  ethnological  value.  Its  permanency  was  suffi- 
ciently illustrated  by  its  universal  prevalence  through  a  period  of 
time,  in  which' every  word  of  some  of  the  languages  had  under- 
gone such  changes  as  to  be  wholly  unintelligible  to  the  people  of 
other  languages,  in  which  the  system  itself  had  undergone  no  ma- 
terial modification.  Consequently  it  seemed  to  indicate  the  unity 
of  origin  of  all  these  Indian  nations,  which  though  probable  be- 
fore, was  not  so  well  established  as  to  leave  undesirable  the  fur- 
ther evidence  to  be  derived  from  this  source.  The  ancientness 
upon  this  continent  of  the  Red  race,  assuming  its  original  unity, 
was  rendered  manifest  by  the  number  of  ages  which  would  be  re- 
quired for  an  original  language  to  fall  into  several  languages  so 
entirely  changed  in  their  vocabularies  as  to  lose  all  internal  evi- 
dence, from  this  source,  of  their  original  connection )  and  for  these, 
in  turn,  to  fall  into  the  multitudinous  dialects  in  which  they  are 
now  spoken.  This  permanency  and  this  universality  of  the  sys- 
tem, therefore,  could  scarcely  be  understood  in  any  other  way, 
than  by  the  assumption  that  this  system  itself  was  as  old  as  the 
Indian  race  on  this  continent.  If,  then,  the  Red  race  was  of 
Asiatic  origin,  it  became  very  probable  that  they  brought  it  with 
them  from  Asia,  and  left  it  behind  them  in  the  stock  from  which 
they  separated. 
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These  deductions  naturally  led  to  the  extension  of  the  field  o 
inquiry  to  the  old  world,  and  particularly  to  those  Scythic  peoples, 
with  whom  it  was  supposed,  on  other  ethnological  grounds,  the 
Red  race  would  affiliate,  if  ever  successfully  traced  to  an  Asiatic 
original.  Hence,  these  schedules  have  been  distributed  in  some 
portions  of  Asia,  and  in  some  of  the  islands  of  the  Pacific,  in  order 
to  discover  whether  this  system  is  confined  to  the  American  In- 
dians, or  is  indeed  common  with  them,  and  the  Mongolian,  Tun- 
gusian,  Turkish,  and  Finnish  families,  whose  languages  constitute 
what  is  now  known  as  the  Scythian  group  of  tongues. 

But  two  schedules  have,  as  yet,  been  obtained,  and  these  but 
partially  filled,  although  fortunately  the  prominent  and  indicative 
features  of  the  system  of  each  are  presented.  They  contain  the 
principal  degrees  of  consanguinity  and  relationship  of  the  Tamil 
and  Telugu  peoples  of  southern  India,  numbering  about  twenty- 
four  millions,  who,  with  the  Canarese,  the  Malayalam,  the  Tulu, 
and  a  few  subordinate  Dravidian  races,  have  been  recognized  as  an 
Ante-Brahminical  people,  having  their  nearest  affinities  with  the 
Scythian  families  above  mentioned. 

A  comparison  of  the  Tamil  and  Telugu  schedules  shows  that 
the  systems  of  these  races  are  identical ;  leading  to  the  same  in- 
ference of  their  genetic  connection,  which  has  been  drawn  from 
the  similarity  of  the  Iroquois  and  the  Dakotas  as  to  them.  A 
further  comparison  of  the  Tamil  and  Telugu  system,  with  that  of 
the  American  Indians,  discloses  the  extraordinary  fact,  that  so  far 
as  we  have  the  present  means  of  comparison,  they  are  nearly 
identical.  To  what  extent  the  Asiatic  and  the  American  Indians 
have  the  system  in  common,  will  appear  by  the  following  state- 
ment of  the  principal  features  of  the  Tamil  and  Telugu  system, 
which  are  the  following : 

I. — All  the  brothers  of  a  father  are  usually  called  fathers, 
(Takftppan,*)  but  in  strictness,  those  who  are  older  than  the  father 
are  called  great  fathers,  (Periyfc  T&kappan,)  and  those  who  are 
younger,  little  fathers,  (SenyX  T&kappan ;)  so  that  in  any  event  ; 
all  the  father's  brothers  are  fathers,  and  not  uncles. 

*  These  words  are  in  the  Tamil  language,  and  all  of  them  are  used  in 
the  singular  number. 
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II. — All  the  sisters  of  a  mother  are  usually  called  mothers 
(Tay;)  but  in  strictness,  when  older  or  younger,  great  and  little 
mothers,  as  in  the  former  case.  So  that  in  like  manner,  all  the 
sisters  of  a  mother  are  mothers,  and  not  aunts.  • 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
(Maman)  to  her  children,  and  all  the  sisters  of  a  father  are  aunts 
( Attai)  to  his  children ;  so  that  the  mother's  brothers  and  father's 
sisters  are  the  true  and  the  only  uncles  and  aunts  recognized  under 
the  Dravidian  system. 

IV. — There  is  one  term  for  elder  brother,  (Annan,)  another  for 
younger  brother,  (T&mpi;)  one  term  for  elder  sister,  (Akkal,) 
and  another  for  younger  sister,  (Tangkachchu,)  and  no  term  either 
for  brother  or  sister.  These  separate  terms  are  not  applied  to  the 
oldest  and  youngest  specifically ;  but  to  each  and  all  who  are  older 
or  younger  than  the  person  speaking. 

V. — All  the  children  of  several  brothers  are  brothers  and  sisters 
to  each  other,  and  all  the  children  of  several  sisters  are  brothers 
and  sisters  to  each  other ;  and  they  use  in  each  case  the  respective 
terms  for  elder  and  younger  brother  and  for  elder  and  younger 
sister,  the  same  as  in  the  case  of  own  brothers  and  sisters,  and  as 
given  in  the  foregoing  illustration  from  the  Iroquois  system. 

VI. — All  the  children  of  brothers  on  the  one  hand,  and  of  the 
brother's  sisters  on  the  other,  are  cousins  (M&itttinan)  to  each 
other,  as  in  the  American  system. 

VII. — All  the  sons  of  a  man's  sisters  are  his  nephews,  (MSru- 
makan,)  and  all  the  daughters  of  a  man's  sisters  are  his  nieces, 
(Marumak&l.)  So  also,  all  the  sons  and  daughters  of  a  woman's 
brothers  are  her  nephews  and  nieces.  But  whether  all  the  sons 
and  daughters  of  a  man's  brothers  are  called  his  sons  and  daugh- 
ters; and  whether  all  the  sons  and  daughters  of  a  woman's  sisters 
are  her  sons  and  daughters,  these  schedules  do  not  show.  It  is  to 
be  inferred  that  they  are,  from  the  use  by  these  persons  of  the 
correlative  terms. 

If,  in  addition  to  these  particulars,  the  grand-fathers  and  grand- 
mother's brothers  and  sisters  are  all  alike  grand-fathers  and 
grand-mothers;  if  the  grand-sons  of  a  man's  brothers  and  sisters 
are  his  grand-sons ;  and  if  the  son  of  a  man's  female  cousin  is 
his  nephew,  and  the  son  of  this  nephew  is  a  grand-son,  then  all 
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the  radical  features  of  the  American  Indian  are  present  in  the 
Telugu  and  Tamilian  system  of  relationship. 

Can  these  coincidences  be  accidental  ?  While  this  is  not  the 
proper  place  to  discuss,  either  the  extent  or  the  conclusiveness  of 
the  evidence  here  afforded  of  the  Asiatic  origin  of  the  American 
Indian  race,  yet  it  is  not  too  much  to  say,  that  the  remarkable 
similarity  of  their  systems  of  consanguinity  in  so  many  special 
features,  furnishes  no  slight  indication  that  further  research  will 
draw  forth  such  additional  evidence  as  may  lead  to  a  final  solution 
of  this  problem. 

Should  this  fact  become  thus  established,  we  cannot  fail  to  per- 
ceive the  important  bearing  which  a  comparison  of  the  several 
systems  of  consanguinity  and  relationship  of  the  human  race  will 
have  upon  the  remaining  question  of  their  common  origin.  Lan- 
guage, which  has  been  the  great  instrument  in  this  inquiry, 
changes  its  vocabulary  not  only,  but  also  modifies  its  grammatical 
structure  in  the  progress  of  ages,  thus  losing  the  certainty  of  its 
indications,  with  each  new  foot-hold  gained  in  the  past.  But  the 
ideas  deposited  in  a  system  of  consanguinity,  and  standing  to  each 
other  in  such  fixed  relations  as  to  create  a  system,  are  mostly  in- 
dependent of  all  changes  in  language,  and  of  the  lapse  of  time, 
and  depend  for  their  vitality  in  the  human  mind,  upon  their  prime 
necessity  and  approved  usefulness.  The  system  of  the  Indo- 
European  nations  has  stood  without  essential  change  for  upwards 
of  thirty  centuries  in  the  lexicons  of  the  Latin,  Greek,  and  San- 
scrit languages.  That  of  the  Tamil  and  Telugu  races  has  an  an- 
tiquity equally  great,  having  survived  the  Brahminical  conquest, 
the  substitution  of  a  new  religion,  and  the  imposition  upon  them 
of  the  law  of  Caste ;  while  that  of  the  American  Indians  bears 
internal  evidence  of  the  same  great  age  and  permanency. 

Sufficient  has  been  said  to  show,  at  least,  that  the  further  pros- 
ecution of  this  inquiry,  in  which  your  cooperation  is  respectfully 
solicited,  promises  results  of  some  importance.  Can  you  be  per- 
suaded to  furnish  to  the  undersigned  the  system  of  relationship, 
written  out  upon  the  enclosed  schedule,  of  the  native  race  among 
or  near  whom  you  reside  ?  It  is  certainly  a  request  unsupported 
by  any  of  the  ordinary  motives  of  interest,  but  it  is  not  therefore 
proffered  without  a  hopeful  expectation  of  a  favorable  response. 
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tions  are  met,  it  will  be  difficult  to  make  any  use  of  the  schedule.9 
The  principal  vowel  marks  are  indicated ;  but  if  others  are  usee 
either  for  vowels  or  consonants,  the  key  to  the  same  should  to 
given.  As  one  of  the  pronouns  my,  our,  or  hi$y  is  incorporated 
in  most  languages,  with  the  term  of  relationship,  it  is  desirable  U 
have  these  pronouns  given  in  every  case,  and  accordingly  a  plac< 
has  been  made  for  them  on  the  schedule.  The  accented  sylla 
bles  should  also  be  marked. 

Several  questions  are  appended  concerning  tribal  organization, 
the  answers  to  which  will  have  an  important  bearing  upon  th< 
full  interpretation  of  the  system  of  relationship,  with  which  the} 
are  intimately  connected.  A  brief  explanation  of  two  or  three 
prominent  characteristics  of  a  Tribe  will  conclude  this  letter. 

Nearly  all,  if  not  all,  of  the  Indian  Nations  upon  this  continent 
were  anciently  subdivided  into  Tribes  or  Families.    These  Tribes 
with  a  few  exceptions,  were  named  after  animals.     Many  of  ther 
are  now  thus  subdivided.     It  is  so  with  the  Iroquois,  Delaware' 
Iowas,  Creeks,  Mohaves,  Wyandottes,  Winnebagocs,  Otoes,  Kav 
Shawnees,  Choctaws,  Otawas,  Ojibewas,  Potowottomies,  &c. 

The  following  tribes  are  known  to  exist,  or  to  have  existed, 
the  several  Indian  Nations — the  number  ranging  from  three 
eighteen  in  each :    The  Wolf,  Bear,  Beaver,  Turtle,  Deer,  Sd 
Heron,  Hawk,  Crane,  Duck,  Loon,  Turkey,  Musk-Rat,  S; 
Pike,  Cat-Fish,  Sturgeon,  Carp,  Buffalo,  Elk,  Rein-Deer,  E 
Hare,  Babbit  and  Snake ;  also,  the  Beed-Grass,  Sand,  V 
Bock  and  Tobacco-Plant. 

Among  the  Iroquois,  aad  the  role  is  the  same  to  the  p 
day  in  most  of  the  nations  enumerated,  no  man  is  alio' 
marry  a  woman  of  his  own  tribe,  all  the  members  of  wh 
consanguinei.    This  was  unquestionably  the  ancient  law. 
lows  that  husband  and  wife  were  always  of  different  tribe 
children  are  of  the  tribe  of  the  mother,  in  a  majority  o/ 
tions ;  but  the  rule,  if  anciently  universal,  is  not  so  at  th 
day.     Where  descent  in  the  female  line  prevailed,  it  war 
by  several  important  results,  of  which  the  most  remar 


*  The  error  in  some  cases  has  occurred  of  translating  the 
the  schedule,  instead  of  giving  the  special  term. 
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This  letter  and  schedule  will  be  forwarded  by  the  Smithsonian 
Institution  of  Washington  to  the  principal  diplomatic  and  consular 
officers  of  the  United  States  in  foreign  countries,  to  the  United 
States  army  officers  at  the  several  military  posts,  and  also  to  the 
principal  missionaries  of  the  English  and  American  Boards,  it 
being  the  intention  of  the  Institution  to  give  to  them  a  wide  distri- 
bution over  Asia,  Africa,  the  Islands  of  the  Pacific,  Mexico,  and 
South  America,  as  well  as  within  our  own  territories.  Such  sche- 
dules as  are  returned  will  be  printed  over  the  names  of  the  per- 
sons by  whom  they  are  prepared,  and  proper  acknowledgments 
rendered.  While  these  schedules  are  making  their  distant  visita- 
tions, the  work  will  be  continued  among  the  American  Indians, 
with  a  view  to  settle  the  question  whether  the  system  is  universal 
among  them. 

It  remains  to  make  some  explanations  of  this  schedule,  which, 
although  it  has  a  formidable  appearance,  is  not  intrinsically  diffi- 
cult. The  word  "  My"  is  the  starting  point;  the  point  occupied 
by  "  myself,"  the  questioner ;  and  the  relationship  sought  is  that 
which  the  person  at  the  opposite  end  bears  to  me  :  thus,  "my 
father's  brother's  son's  wife"  is  "my  sister-in-law."  A  difficulty 
somewhat  embarrassing  at  first,  arises  from  the  fact  that  the  re- 
lationship is  very  different  in  some  cases  where  the  questioner  is 
a  male,  from  what  it  is  where  the  questioner  is  a  female  :  thus, 
"  My  father's  brother's  son's  son"  is  my  son,  if  I  am  a  man,  but 
he  is  my  nephew,  if  I  am  a  woman.  To  meet  this  peculiarity  the 
question  is  put  twice,  once  "said  by  a  male,"  and  once  "said  by 
a  female."  It  will  assist  materially  in  working  the  schedule  to 
keep  in  mind  the  last  relationship  written  down,  as  we  naturally 
follow  the  chain  of  kindred  step  by  step,  the  last  degree  indicating 
the  one  to  succeed. 

All  languages  describe  relationships  by  using  the  possessive  form 
of  the  noun,  as  "  father's  sister's  son,"  but  most  of  them  have  a 
special  word  for  the  same  relationship,  as  "  cousin."  It  is  neces- 
sary, in  the  present  case,  to  have  the  special  word  or  term,  and 
also  that  it  should  be  spelled  with  English  letters,  even  though  the 
language  has  alphabetic  characters,  and  that  the  word  be  also 
translated  into  equivalent  English.     Unless  both  of  these  condi- 
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tions  are  met,  it  will  be  difficult  to  make  any  use  of  the  schedule.* 
The  principal  vowel  marks  are  indicated ;  but  if  others  are  used 
either  for  vowels  or  consonants,  the  key  to  the  same  should  be 
given.  As  one  of  the  pronouns  my,  our,  or  his,  is  incorporated, 
in  most  languages,  with  the  term  of  relationship,  it  is  desirable  to 
have  these  pronouns  given  in  every  case,  and  accordingly  a  place 
has  been  made  for  them  on  the  schedule.  The  accented  sylla- 
bles should  also  be  marked. 

Several  questions  are  appended  concerning  tribal  organization, 
the  answers  to  which  will  have  an  important  bearing  upon  the 
full  interpretation  of  the  system  of  relationship,  with  which  they 
are  intimately  connected.  A  brief  explanation  of  two  or  three 
prominent  characteristics  of  a  Tribe  will  conclude  this  letter. 

Nearly  all,  if  not  all,  of  the  Indian  Nations  upon  this  continent 
were  anciently  subdivided  into  Tribes  or  Families.  These  Tribes, 
with  a  few  exceptions,  were  named  after  animals.  Many  of  them 
are  now  thus  subdivided.  It  is  so  with  the  Iroquois,  Delawares, 
Iowas,  Creeks,  Mohaves,  Wyandottes,  Winnebagoes,  Otoes,  Kaws, 
Shawnees,  Choctaws,  Otawas,  Ojibewas,  Potowottomies,  &c. 

The  following  tribes  are  known  to  exist,  or  to  have  existed,  in 
the  several  Indian  Nations — the  number  ranging  from  three  to 
eighteen  in  each :  The  Wolf,  Bear,  Beaver,  Turtle,  Deer,  Snipe, 
Heron,  Hawk,  Crane,  Duck,  Loon,  Turkey,  Musk-Rat,  Sable, 
Pike,  Cat-Fish,  Sturgeon,  Carp,  Buffalo,  Elk,  Rein-Deer,  Eagle, 
JBare,  Rabbit  and  Snake ;  also,  the  Reed-Grass,  Sand,  Water, 
Rock  and  Tobacco-Plant. 

Among  the  Iroquois,  and  the  rule  is  the  same  to  the  present 
day  in  most  of  the  nations  enumerated,  no  man  is  allowed  to 
marry  a  woman  of  his  own  tribe,  all  the  members  of  which  are 
consanguinei.  This  was  unquestionably  the  ancient  law.  It  fol- 
lows that  husband  and  wife  were  always  of  different  tribes.  The 
children  are  of  the  tribe  of  the  mother,  in  a  majority  of  the  na- 
tions ;  but  the  rule,  if  anciently  universal,  is  not  so  at  the  present 
day.  Where  descent  in  the  female  line  prevailed,  it  was  followed 
by  several  important  results,  of  which  the  most  remarkable  was 


*  The  error  in  some  cases  has  occurred  of  translating  the  questions  on 
the  schedule,  instead  of  giving  the  special  term. 
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The  questions  before  referred  to  are  the  following  : 

1.  Into  how  many  Tribes  is  the  Nation  divided  ?    Give  the  name 

of  each  Tribe  in  the  native  language,  and  a  translation 
into  English. 

2.  Was  a  man  forbidden  to  marry  a  woman  of  his  own  Tribe  ? 

3.  Were  the  children  of  the  Tribe  of  the  Mother,  or  of  the  Tribe 

of  the  Father  ? 

4.  Was  the  office  of  Sachem  or  principal  chief  hereditary  in  the 

Tribe? 

5.  Was  it  elective  as  among  the  near  relatives  of  the  deceased 

Sachem  of  the  same  Tribe  ? 

6.  Did  the  Son  succeed  the  Father ;  or  a  Brother,  or  a  Sister's 

Son? 

7.  Were  the  duties  of  a  Sachem  confined  exclusively  to  the 

affairs  of  peace  ? 

8.  Was  the  office  of  War  Chief  elective,  in  reward  of  merit,  and 

non-hereditary  ? 

9.  Were  the  descendants  of  two  Sisters  of  the  same  sex,  stand- 

ing in  equal  degrees  from  their  common  ancestors,  Brothers 
and  Sisters  to  each  other,  in  theory,  through  all  genera- 
tions ?  Were  the  descendants  of  two  brothers  the  same  i 
Were  the  descendants  of  a  Brother,  and  of  a  Sister,  in  tho 
same  manner,  Cousins  ? 

10.  Were  the  names  of  individuals  changed  at  different  periods, 

by  national  custom  ?  That  is :  had  they  one  class  of  names 
for  childhood,  another  for  manhood,  and  still  another  for 
advanced  age,  which  were  successively  changed  ? 

11.  Upon  the  death  of  the  Father,  to  whom  did  his  property 

descend  ? 

12.  Upon  tho  death  of  the  Mother,  to  whom  did  her  property 

descend  ? 

13.  If  the  people  are  divided  into  Castes,  are  these  Castes  sub- 

divided ? 

14.  If  so,  are  these  subdivisions  analagous,  in  any  particular,  to 

the  Tribes  of  the  American  Indians  ? 

15.  Can  a  man  of  one  of  these  subdivisions  marry  a  woman  of  tho 

same  subdivision  ? 

16.  Are  the  members  of  each  subdivision  regarded  as  consanguinei  ? 

17.  Do  relatives  salute  each  other  by  the  term  of  relationship  ? 
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